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PiiEFAOE. 


SiNC'E tlie revision and extension of tlie scdieme of the 
cotton s])innin^^ (examinations of the City Guilds of 
London Institute, some four years aj^m, there has been 
greatly felt the ne(^d of a book dealin^^ siuecinctly and 
(h'linitely with the snbj(H;ts comprised in the syllabus of 
tlue lionours ^rade. Many tinues it has been pointed 
(mt to tli(e author that no one l)ook did cover this 
syllabus. 

The first aim of the pn'scuit work is to meet the 
requirements of tlui honours syllabus, and to more or 
l(‘ss cover, as far as space has pcnunitted, ])ractically 
tli('. whol(' of the sul'jeets specified therein. 

It must not, how(‘V('r, he ima<;ined for amom^^nt that 
this treatise is inteiuh'd oidy for students in honours 
(jotton spiiinin^^ On th(‘. contrary, it is hoped *and 
believed that students actually attendin'^ classes Will 
oidv form a com})arativ(!ly small section of the readers. 

It must be remembenal that the present syllabus of 
the honours ^uade of the C\ty Guilds has been exjuessly 
desi^med and ])ass(‘xl by a sidected committee of experts, 
with a view to nuxdin*^^ the nujuirements of masters, 
managers, foremen, saicsuKui and any others who already 
hold, or are iKjpin}^ to hold, more or less responsible 
positions in connection with our great (lotton spinning 
industry. 

Any work, therefore, which expressly aims at fulfilling 
the rerjiiirements of this syllabus must necessarily appeal 
to all such individuals, aiid tend to be of more or less 
service to them. 

To apprc'ciiitti fully what is meant by these remarks, 
reference should be made to the honours syllabus as 
reprinted at the commencement of this work. 

It will be sc'.en that it comprises such subjects as the 
selection and commerce of cottons and cotton yarns ; 
the practical mani])ulation of all the machinery con- 
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tained in a fully-equipped coarse, medium or fine cotton 
spinning concern, as well as that of a cotton doubling 
mill; also mill planning; waste spinning; wages and 
fire prevention. 

Speaking, for instance, with reference to reeling 
doubling, thread making, etc., there is at the present 
time often an inquiry for a book dealing especially 
with these subjects. As they come well within the 
scope of the present honours syllabus, they are here 
dealt with somewhat fully. 

In like manner, there has been latterly a good deal 
of int(U’est manifested in (;otton waste spinning, and 
a considerable amount of information on this sulqect 
will be found in this treatise. 

'bhose familiar with the present author’s more ex- 
haustive treatise.s on s])ecial machines and processes of 
cotton s])iniiing will well understand that he makes no 
jiretence of having fully (exhausted in this treatise the 
subjects that are more or less treated upon. Kather has 
it been his s])ecial aim to jirovide a comprehensive 
treatise covering the whole of the subjects specified in 
the honours syllabus. 

Sufficient has now been said to fully indicate the 
scope and aim of this work, and it remains for the 
reader to judge whether the objects aimed at have 
been attaiiKnl to the extent indicated above. 

Tt may be added that with this volume also the 
grateful thanks of the author are due to the gentlemen 
and firms specified in the first volume. It may also lie 
added to this pridace that within the last two or three 
months an important Committee has been formed, com- 
))Osed of memliers of the County Council of Lancashire 
and representatives of Technical schools, a ])rincipal 
duty of this Committee being the consideration of how 
liest to promote the study of spinning and weaving, by 
bringing the Examination syllabuses to still greater 
perfection and by any other suitable means. 

, THOMAS THORNLEY. 


Bolton, August, 1901. 
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IIoNoiFiis Gwadi-:, 

1. Tlio ulul (jiianliiy of \va.st(% jarxlucjcil at oacli 

Hta^o in ilui pi'ciKiralion hihI spinnin^r of cotton and its 
utilisation; iht' pi-e()aiutjon of w.i,sic for spinnint,^ ; spiinniit? 
waste; tlu' inachinoiy used for tliis [)U]'[)Ose ; ilu* chai'actoi' 
of the yarns producx'd, and the juirposes for which tl)ey are 
suitahl(‘. 

1^. The production of douhliMl }arns; the nuKdiinmy iis(‘d ; 
tliH pi-eparatioii ol yain foi douhlin^y tlie chaiuctoristics of 
ea(!li variety ; the modes of utiiisiuo doubled for diiterent 
[iiirposes, ami the ina<‘hiner\ employed tlievein ; thi'ead 
nianufaetur(\ 

d. 'L’he tej'ins and C/onditions on which raw cotton is liouf^ht ; 
the me! hod of select ijf^ it when pui-chasing ; the defects 
usually existing, and their effect upon the value; tests foi- 
moisture, and the permissible limit. 

4. The various uses !<) wh ch c. )tton yai’n is jait ; the 
chai'acteristics jccpiired for each ])ui’pose; the methods of 
making up yarns for various markets ; reeling and bundling 
macliineiy. 

5. Tlio methods of testing cotton yarns for strength, 
elasticity, twist and moistuni; defects in yarn and their 
remedy ; the conditioning of yarn ; the terms and conditions 
of sale, 

(). The manipulation of the cotton by the various machines ; 
the defects occurring duihig work and the method of correct- 
ing them ; the adjustment of the parts of each machine for 
VOL. iir, 1 
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ordinary and special work ; the necessary changes in the 
construction of tlie various machines for different kinds of 
woi-k ; th(5 steps nec()ssary to k(50}) machines in good working 
ord(!r. 

7. The construction and jdanning of spinning and doubling 
mills; the ariang(iment and selection of machintry for eco- 
mjinical production; schemes of drafts, spet'ds and produc- 
tions for various counts; the methods of ligliting, heating, 
Innnidif} ing, ventilating and fire protecting; the arrange- 
ment of motive power and pow'er tj-ansiriission machinery. 

H. Costs ol production ; w'ag(!S ; labour cliarges ; insurance 
and otliei' cliarges. 

Full T(r]uft)l()‘ilea! Ccrlifirdfc . — A certificate will be 
granted on the results of tlie or<lmary a.nd honours giudi'- 
examinations, hor the lull tt'chnological ceilificate in honours, 
the candidat(‘ must have jiassed the three examinations, and 
if not otherw'ise (pialified must also have jiassed the Science 
and Art Depai'tment examinations — in the elementary stage 
at least — in geometrical as well as in freehand oi- luodel di'aw- 
ing, and also in two of the following suhjc'cts 

Mac.liiiK' C )iistruca,ion, I The »roi.ica.l Mc.'haiiics. 

l\IiLli]iL‘iniiti('s. I .Xjtpliod iMocliLiiiicK, 

The certificate of the Ijancashire and Cheshire Union for 
the preliminary examination in cotton spinning wull be 
accepted by the institute m lieu of certificates in thi' above 
subjects. 
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[ Below are reprinted the two latest Kxnmination Papers in the Honours, 
or Third Year's Stnge.] 

CITY AND aarCDS OF LONDON JNSTITIITF. 

H: X A M I NAT IONS 1 ) M I 'A UTMEN1’. 

TFCflNOLOOICAL EXAMINATIONS, l‘K)0 

COTTON SPINNING. 
lIoNOllliS CiaDK. -ThIKI) YkAH’s (JoUliSK. 

Ttirsditaf, \st Mat/, 7 to lO 

I NSTIIIIC'I'IONS. 

The iiuiiihor of LIk* (jnestioii must he plac(!<l hefoi-e ilu* 
answer in the wurkc^d paper. 

Not more, than twolv(i (jiK'stions to he answered 

The, tuaxitnum immher of mai-ks ohlainahlo is alhxed to 
e aeh (|iiestioii. 

Answers sfiould he ilhistrati^d, as fai' as possihh', with (dear 
sla^kdies. 

Thive houjs allowed for this papc'i- 


I. Describe the nadliods of ])r(‘,paiing the various kinds 
of waste foi- j‘('-s})inniu },5 Dow a-re they ])repai-(',d for card- 
ing, how ti‘e.at(Ml and dcdiverod by the cards? Js it jK>ssibi(‘, 
to dj-aw' w'aste yarns? If so, to what oxknit, and wdiore is 
it af{ee,ied ? (‘do marks.) 

d. lA)r what jiuiposes ai*e waste yarns employed? For 
what kind of fabrics are the\ most useful, and winy ? (dd.) 

d. How many times, in youi- opinion, should yarn he 
twisted to pimduc(^ six-fold thread? In wliat diiection 
should th(‘ twist Ik^ introduced at each stag(;, and why? 
What ar(5 tlie, number of turns per inch to he f^iven to the 
thi'oad at oacdi staj^e, sehicting any counts you like? (dd.) 

d. Describe the operation of twining. What aie the 
advantages obtained, if any, over other systems of doubling 
when adopted for the production of doubled warps ? TIow 
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does the machine compare as to amount of production with 
other machines ? (25.) 

5. You are supposed to be buying cotton for a mill spin- 
ning warp and weft counts 40’s to 5()’s. The twist yarn must 
be strong and wiry, and tluj weft moderately soft. What 
kinds of cotton would you buy? What qualities would 
determine your selection, and bow would you fix the price? 
Assume that colour is not of much importance. (23.) 

(). A good deal of yarn is now being used for ‘'merceris- 
ing”. State (u.) what kinds of cotton are best, (/>) how they 
should be prepanid and spun, (c) how should they be twisted. 
Heasous for your answ(M‘s juust be giv(m. (24.) 

7. If, in examining yain, you discovei* soft places at intei'- 
vals, to wliat would you attribute, and how remedy, them? 
All ample answer is riiquircd. (25.) 

8. It is necessary to cleanse a scutching machine jieriodi- 
cally. Name the jiarts which reijuire chjaumg, those wdiich 
need most attention, and describe fully liow' and in what 
01 ‘der you would jiroceed to clean tlunu. If you wore scutch- 
ing low-rniddliiig American cotton, liow often do you think 
you would need to thoroughly clean? (20.) 

y. If, having chai’ge of nwolvmg fiat carding macliines, you 
found some of the w'ebs with cloudy oj- bare places, to w'hat 
causes would yon attribute, and how would you remedy, 
either fault? (25.) 

10. The- slivc'fs from a hnishing drawing frame are found 
to be very uneven in weight at irregular intervals. What, 
in your opinion, is the reason for this, and how can it bi'st 
b(i prevented? What hapjiens if the cotton used is uneven 
inhnigth? (24.) 

11. Describe the construction of any diffejontial motion of 
a I’oving frame with which you are acijuainted. Say wliat 
would lie the practical eH'ect if the strain on the cone stra]) 
was so excessive as to cause it {a) to slip, or (5) not to 
advance when the trave.rse was changed. If you kiiow^ of 
any means by which either of tliese faults can be prevented, 
describe it. (25.) 

12. You are watching the working of a mule, and notice 
that when the carriage is {n) running out, or [(>) running in, 
the spinning or winding is had. Detail the faults that most 
frequently occur at eithm* stage and tlieir causes. A short, 
but complete, answer is required. (28.) 
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13. Say fully what differences there should ho in the 
constructive details of drawing and roviii^^ frames used 
respectively for the j)r('paration of l2H’s from ^ood Broach 
cotton, and 160’s comh(‘d yarn from M^y))tian cotton. (26.) 

14. Say what you know aljout the procedm-c necessary to 
keep cardin^^ engines in ^^ood woi-kin*^ ord(‘r. Ifow often 
would you strip, j^rind and ^eiH'rally oveiliiuil tlu'in if you 
were, card in^jj (a) j^ood middlin;^ Ainericn-n, {!>) hrowii kj^y|)tiiin 
cotton? If, in ^rimlinfr, you found th(i ])oints vory did), 
how would yon proc(;(Ml? (26.) 

16. (liv(^ ;i, sclieme of <lrafts for a null to ]ji'oduce (f/) 2()’s 
hosiery yuirii, {!>) 6()’s weft, (e) lOO’s coinlu'd Sea Island. 
Yon must state whu.t w«'i^ht of Ijip yon hej^in with iit the 
card. (27.) 

H). Sn})j)os(‘ that yon had a fi’ee hand in the eri'ction of a 
mill s})innin^f ti wid(‘ raujije of eounis, say frotn 2()’s to 60's, 
two-thirds of the ])rodnction hi'in^ from 2()'s to 32’s, what 
kind of machines w<»nld you s(de(d, and how would yon 
tii-range as t(' lifts of hohhins and otlu'r didails? You e.an 
assume, tuiy total outjait you like. (26.) 

17. What should )m‘ the, princi])le iijion which u, spinning 
mill is li;.^hted? WIumx*. is it necessary to lane the li^ht in 
the various staj^c'S, jind what arran^ianent would you advistj 
to the lu'st eClect h\ da) and ni^ht r(‘S])ecliv(dy (22.) 


lloNOUltS GltADK.- ThIIU) YkAU’S (orix’SK,. 

Tursdai/, mih A'pnl, 7 t<> 10, 1001. 

Instructions as ahovu givkn. 

1. State in 11). the amount of waste made weiikly in a mill 
producing 40,000 Ih. net weij^ht of yarn from 30’s to 40’s. 
At wdiat points is it inside, and of whsit character at each 
point? VVhat kind of cotton would you use, and, crediting 
the value of the w'aste, what would it cost per Ih. in the 
yarn ? (23 marks.) 

2. Describe any machine used for the purpose of breaking 
up hard waste, and say what the action on the cotton is, and 
in what condition it is delivered. (24.) 

3. What are the chief differences between lace yarns, sewdng 
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thread and doubled warpH ? Whsit arc tlu^ distinotive essential 
qualities of each, and why ai-(‘ tlu'v (essential? (2‘j.) 

4. Describe fully th(‘. inetliod of trcatin^^ stiwiii^^ thread after 
it is cahhid, in oi’dc'r to pre])ar(i it for sale, eitliei* sofl or {^lac-f'.. 
(24.) 

5. Assunu! that yon ar(‘ j)urcha.sin^ cotton lor a ^ood * 
quality inediuin count of wa-rp yarn. Describe in full how 
you would [)i-oc(*(;d to judo(> tlie sainpl(‘s suhnhtk'.d to you. 
State. wlia,t ^ra(l(‘. of cotton you would s(;le,(!t, and, in the 
eve.nt ol the cotton hein^ delive.red to you CAcessively moist, 
how Nou would di'ku iniiK' tla‘ allowance to he made (24 ) 

(). l)(^scril)(‘, the ])i‘oe<‘Ss of )-(!elin_i.;. JJow and in what 
K'.ngths are tins haidvs wound for de.hxery (a) in this eouidiy, 
{h} in Fi'ane-e, (c) for re-\sindin^, (d) for hl(‘achin^ Sa\ how 
the lianks are tied. (2d.) 

7. Is it ])ossihl(' to ascei'ta.m the twist in sin;.(l(' \ains hy 
any inachiiK'V If not, how would you most acciiiMti'ly 
ascertain it? What elie.ct has twist upon tla* elaslicitN of 
yarn? In yarn inkmded for the ])il<' tlireads of vidveli'c.ns 
is strength or elasticit) most important? (24.) 

8. Wliat are tlu*. ku'ins and conditions on which colton 
yarns are sold m Manchest('r, lhadford, ( ilas^ow’ a,nd Nol- 
tin^ham respectively, either w'lth or wilhoul an aiL;ent‘' 
(23.) 

9. What ai'c the chief causi's of unnecessary loss or dama.^e 
to the cotton in the cl(*anino process (u) m the dust trunk, 
(/>) in the opener, (c) in the scutcher? What is tlu' charactei- 
of the damaf^e at each sta^e, and how would you ])re^{mt it? 
( 2 ( 1 ) 

10. Assume that you have had just conqiletely overhauh'd, 
re-clothed and fjjround a revolving flat carding machine, flow 
wmuld you proceed to adjust the various workinj^ parts, and 
in what oi-der? What preca-utions would you taki* before 
a^ain commencin^j^ work? (27.) 

11. You are watching the operation of a comhin;^ machine., 
and you notice that tlie sliver as delivered is cloudy or curled. 
To what causes would you attribute these defects, and how 
would you remedy them? (25.) 

12. Detail the differences in tlu* c.onstruction and operation 
of two mules, the one intended to spin lOO’s twust and the 
other 40’8 weft? A full answer is required. (25.) 

13. How would you proceed to ^mnerally overhaul a mule? 
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Whai pai’ts I'eqiiii’e tlie greatest attention or ilui most I’reciuent 
adjustment? {'26.) 

14. If, on examining nude eojis, either fi'om the same or 
different muh's, you found some of the cops badl’y wound or 
snarly, lipw would you proceed to discover the cause in either 
case? How is the deh^ct most likely to arise? 

lb. What drafts would you use to spin (a) 'id’s ring twist 
from a •lb-hand sliver of Indian cotton, omitling the intei'- 
mediate fi‘ame, (In 40’s weft from a •J()-hank sliver good 
middling Aini'ricaii, (c) lOO's twist from a ‘lU-hank sli\(!i- 
from Egyptian cotton, with and without a jaiik frame? (27.) 

1(). Describe and sketch the aiMUiigeiiM'nt of spinning 
nitichmes m a mill producing from llO’s to lO’s >arn two- 
thirds twist, (n.) on imiles, (h) on ring frames. Say (1) the 
number of s[)in(il(‘S und gauge of machines, (2) if any dilTer- 
enc(‘ in the arraiigi'inent of tlie lino shafts is necessary in the 
two cas(‘s, (d) if all) variation would be iukmIimI in the luiinbi'r 
or size of the prejiaratory mimhines. (21).) 

17. .Assume that you have db,(X)() ring spindles producing 
1 1 oz. ])er wei'k (‘ach of 40’s \ arii. What nuin her of prejiaring 
machines would you want, at wdiat s))'-ed w'ould you run the 
spindles, and what ]i)‘oductioii would you “Xiiect to get from 
each? (24.) 

JH. State in detail the labour charges foi preparing and 
spinning either d2’s, (>()'s or lOO’s twist. (22.) 



ntJAlTKR I. 

COTTON. 

Q. Ntiiiuj tlu) ooRon Jiuirkciis of flic world in wliioli 
ilio raw' iiiaiorifd is sold to lih(! trjuL-, atnl sa\ wliali 
sootions of the trade are sui)])lied hy oaeli. 

A. hiverpool is hy far the most im})orta.nt, cotton markot'of 
the w'orld, and supplies l)y far the lai’^^jr jiropoi’lioii of the 
Eii'.jlisli cotton mills, as w'ell as »nany hak's foi consumjitioii 
oil the continent. 

Manchester. -Owdn^f to tfu; construction of I he Ship Oa,nal 
and the efforts of many jiorsons intoiested, tlu'vo is now a 
large and (iver-increasing tradij in raw cotton tlone at 
Manchester. 

Havre, on the river Seine, in Franco, is prohalily tlie jiriii- 
cipal cotton market for tliat countiy. 

Bremen, one of tlie tlu’eo free towns in Noj tli (lerniany, is 
the principal market for raw cotton in (iermanv. 

Amsterdam serves for Holland. 

Bombay is the principal cotton markid in India. 

Now York is the principal cotton market for America, 
although considerable business is done in such places as New 
Orleans, Houston, Galveston, (charleston, etc. 

Alexandria is tlie principal market for cotton in Fgyjit. 

Q. How and through what agency is cotton biiught in 
faverpool? Describe the functions of buying and 
selling brokers, and their respective duties. 

A. Usually w'heii the representative of a spinning fii’in 
goes to Liverpool to buy cotton he acts through the agency 
and with the aid of a buying broker. 

A huyiiuf broker may bo stated to be a spinner’s agent 
to assist him in his purchases, wliile a sc/ltny broker may 
be said to be a cotton merchant's agent to aid him in selling 
his cotton. 
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Both kinds of broktirs receive one lialf per cent, commission 
or brokcra^m on all business done, tluj cotton morcliant 
paying tlie selling broker and the spinnta’ ptiyin^ the buyinf,^ 
brolujr. 

O(icat*ioijally a pcirson combines in bimsedf tlui oflioes of 
Ijoth buyin^f and sellin^^ br()k(*rs in order to r(‘ceiv(‘ “double 
brok(!ra}^e,” but this piae.tiei*. is nf)t to be commende<l. 

'Die luiyiii^f broloT not only assists tbe spimaM- whefi be 
•;o(‘.s to fjiviTpool, but siiiids information to rlic! mills as to 
tbe- st:i.t(^ of tbe market, find atk'uds to tlie ])i7)per delivf'.ry, 
marking' and wc'ij^biii" of tbe bale-s. The paynumt lor tlu' 
cotton is imide fi'om spimau’ tf> tbe bii\in^ brok<‘r, who for 
wards t1u3 najta-y to tin: sellin;^^ broker and cotton merchant. 

d’lie s])inia'r makes bis claims for falsel\ ])a(dved cotton 
tlirou^^h his biiyin^^ broJon-. 

When a sj)ima}r to liivei-j)ool he visits tla' ollicii of 
his broker, and (‘xaniincs sam])les whiedi may have luum sent 
tlau’c from S('V(U’al selling brokcu's. 

Q. JBbd. What are tbe chief d(‘j(‘cts in cotton as it arrives 
in Mn^land ? What effect has each upon its value? 
What is meant when cotton is dcsi-iihed as wasty? 
How would you make allowanc.is in valuing for 
such deb'cts as iri-e<j;iilar staple, dirtnu*ss and exccs- 
siv(‘ moisture'? 

A. Tbe chief (h'b'cts may be summarise'd as follows : N<‘p, 
unripe Jibres, broken leaf, short and broken fibn*, sand and 
mineral matter, moisture. 

The effect of each one of these debicts is to reduce th(' 
value of the cotton in projiortion to tbe extent of which it 
is present. Wlien cotton is “wasty” the \\ei^bt of yarn 
produced from a ^iven weight of cotton is much less than 
it should bo on account of the loss in waste bein^ too {Treat. 
If we choose to buy cotton that was of irre‘Tular staple, dirty 
and cxc(!ssively damp, it would be essential that the jirice 
per ])ound be sufficiently low as to compensate for the iu- 
evitablo loss on working, or for the lessened price per Ih. 
obtainable for the yai-n. 

At times cotton has been heavily charged with moisture, 
and this has led to tlie adoption in some cases of ovens for 
testing the amount of moisture from a small quantity of 
.cotton in about one and a half hours. Such an oven is 
shown in Fig. 1. 
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Q. 1901. Assuming' tliat you are purchasing cotton for a 
good (jHiility medium count of warp yarn, describe in 
full how you w’ould proci'ed to judge tlie samplt's 
Rubmitlod to you. State what giade of cotton you 
would solecjt, and in tlui event of the cotton being 
delivei’ed to you excessively moist, how w'ould you 
detei'uiiru' th(‘ allowa.nc(‘. to be niadti. 

A. h’or a good quality of medium (juality of waip yaj'ii, we 
might select gt)od middling ( )rl(M ns cotton. In judging the 
cotton, the intimding purchaser (‘xamines sonietinu'S a very 
large nuinlKM' of sample's, guaraut('ed to h(‘ a fair representa- 
tion of the quality of iiie cotton in the liales from which th(‘y 



Fui. 1 . 


have hcen taken, and he proceeds to make his selection in 
the manner indicah'd in previous answers. 

Kefei’i’ing to the test for moistuj-e, an oven may lie used such 
as show’u in hig. 1. Small samples may he taken from the 
centres of sciveral hales, and ahoiit 1,0()() grains weight of 
cotton m tliis way madc^ up out of various samples. 

This 1,000 gi aiiis of cotton may be placed in the oven and 
Hubjected’to a. radialed beat of perhaps ISO" F. or more for, say, 
a period of one and a half liours. .After being taken from the 
oven it should be re-weigbed, and the [lercentagi; of loss can be 
readily asc(;rtained, owing to the level (quantity of 1,000 grains 
lieing taken. It has been found by experiment that cotton 
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tested in such a manner may be expected naturally to lose 8 
01 ' 8 j, per cent, of juoisture. Suppose the o\en shows id.', 
p(M- cimt. of loss, then we may say about h f)e]- cent, or so ol 
this IS added moisture. 

Q. 1(S'.)9. You are supposed to he buyiiif^ cotton foj- a mill 
' spinnin^f warp and weft, counts lO’s to TiO's. d’he 
twist yarn must bo strong and wiry, and the weft 
moderately soft. What kinds of cotton would y(ju 
buy '* What <jualiti(‘S would d<dermiiie your selec- 
tion, and liow would you lix the price.? Assume 
that ('.olour is not of niu<;h importance. 

A tor a strono, wiry, twist yarn of iO’s to 5()‘s almost 
a.iiy ol tluj llra/iliaii cottons, such as IN'inams, .Ma,raTihams 
and (Icara., would do \ei\ well; wliile foi a moderately soft 
w'cft of iIk' sa,m(‘ counts OrNuins would do. J'V)r hi^h quali- 
ti('s of these counts l)r()W'n Jy^yptian cotton is often used. 

Idle ipialities that would d(‘termino the sch'ciion would he 
length, stri'ii^th, unilorimt\ a.iul chainliness of Hhre, and we. 
should d('t(‘rimne th(‘se (piaiities In pulling tufts of the lihres 
h(‘.tween the fin<^er and thumb ol (Nudi liand, by teelinf.t 
the cotton and hy slaikin^ it. These (piaiities and the prict' 
ol llu' cotton must lx* rule(l ljii|Ltely by the p' ice WU' e\])ect 
to sell th(- yarn a,t, beinc not so bi^li as to po • {>nt the likeli- 
liood ol profit, nor so low as to give such bad sjiinmng and 
[loor ya,rn as todri\(‘ away the customers. 

Q. iHiltt. II jou W'(‘i-e ask(.'d to buy a (juaiitity of cotton 
lor spinning, w’ha,t pro])ertu*s would you ('xaniine it 
lor, and how would you arrive at its relative value? 
it you j)a,id cash what terms would you expect to 
get ? 

A. Th(‘ heading principle in buying the cotton would be 
to see that it was suitabh*. foi- the counts and description 
of yarn it wuis intendcil to spin from it. Tlau’C is alwvays 
a temptation to buy cheap cotton because, say, one-eighth of 
a penny per pound of cotton makes a large (lilierence in the 
profits ol a sjhnning comjern if the price of the yai'n can 
1)6 kept up. If, liowu'vei’, the cotton costs one-eighth of a 
penny less and the yarn is so much w'orse, that, say, one-eighth 
(jf a })enn\ jier pound less is got for the yarn, while in addi- 
tion there is a ereatly increased piu'centage of waste and 
inmdi trouble with the operatives and lessened pnxiuction, 
there can scarcely be much true economy in buying the cheap 
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cotton. The cotton should bo of proper length of staple, 
possess the required degree of cleanliness and freedom from 
impurities, neps and short fibi'o. Uniformity of staple is 
also Jin impoi'fcant property. 

The usual metliod of testing for hmgth at Liverpool is to 
pull and r('.diic('- a small sarnphj between the thumb and fore- 
linger of each hand until a few fibres are ol)tainod,.from 
which the appi’oxiraate length of staple can he determined, 
and also an idea of the strength. 

By shaking a small portion of cotton in the light of tlie 
window an apjiroxirnate idea may b(‘ conveyed to the mind 
of an expert as to the relative amount of dirt. 

As regards te.rms of ]mrchas(i it is usual to allow 1 per 
cent, net discount for jiaynuait in ten days, and this is 
accompanied by a funiier allowance of per camt. per annum 
for the numlier of days the cotton is pa, id for before tlui ton 
days a, re up, Tf jjayment is delayc'd after tlu; ten days, 5 
per cent, piu* annum is added for tlui extra time. 

Q, IHiK). Uj)on what terms is cotton usually bought from 
the rdvei’pool brokers? What is the allowance for 
tar(‘, ? 

A. As stated above tiui terms upon which cotton is usually 
bought in Liverpool are : T(m days’ credit less 1 5 percent., 
with an allo'wanco ot d lb. pei* cent, for tares. If the }>ay- 
ment is made liefore the ex])iration of the ten days, 5 per 
cent, interest is allowed on the account for the time gained, 
and on the other hand, if payment is d(dayo(] beyond the ten 
days, 5 per cent, interest is charged on the account for the 
extra days. For instance, suppose payment is made four 
days before time, then 1 h per cent, would he deducted from 
the account, a,nd h per cent, on the account for the four days. 
The latter amount, however, would not he very great, as 
it could only reaedi .fjh on every £100 in twelve months. 
For four days on £100 it might he Is. fd., as shown below : 

36/5 : 4 : : £/> : Is, Id. 

It is also speicihed tliat falsely packed, damaged or un- 
merchantable (iotton will he allowed for at the value of the 
sound cotton if tlie claim he sent in within a certain time 
limit. 
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CLASSIFICATfON OF COTTON. 


The chief coninbutors to the European suj)p]y are, in the 
order of their importance, as follows; The Qriited States, 
India, Egypt, Brazil and Peru. Besides the cotton indi- 
genous to most of these countries, nearly all })rodiice dirferent 
varieties, generally grown from S(5ed of the most popiilai* 
kinds cultivated in the United Slates. T])e following nvo 
those usually ({noted in the LA/v*rpeoZ Colton liyohvrs 
Circular; to them are appended brief descriptions (jf tfieir 
important characteristics : — 


Length of Staphi. 

Fineness. 

Strength. 


SmoothiKiss. 
('oloiir, and 
Cleanliness. 


Americjan vaiieties an* classed in four (pialities -good 
ordinary, low middliug, middling, and good middling; South 
Aincu'ican, three ■ -muhlling fair, fair, and good fair ; Fgyptian, 
two— fair, and gcjod fair; East Indian, thr(*(3--fjiir, good fair, 
and good. Standard samples of these classes are })ro8(U’ved 
for refereno(i, in case of dispute, in the ollic(3s of the Liver- 
pool Cotton Brokers’ Association ; and it is customary 
amongst brokers to form a sot of the classes in which they 
deal, and, after (uireful (jomparison with tin* sl.aiidards, to 
pi'cserve them for easy reference wdien re({uir6d. As. how- 
ever, the crop, of each succeeding yeai- dil'fers in some im- 
portant respect from its predecessor, these sbuidard samjiles 
are subject to considerable modilication. According to the 
relative abundance or scarcity, fulness or dchciency, of 
special characteristics tlie different varieties are classed up 
or down, as the case may ro(|uiro. Thus, within a limited 
range, thei'e is a constant fluctuation of the standard. 

Q. What arc “spot,'’ “arrivals” and “future” cottons, 
and what are the conditions govei^ing transactions 
in them ? 

A. “Spot” cotton means cotton that is actually on tlie 
“spot” or in the market, actual samjdes of which arc 
inspected by the spinner prior to purchase. By fai‘ the 
greater proportion (ff cotton for actual use is bought on 
the “ spot The terms of purchase have been previously 
given. 
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A good deal of businoss is now done in what is some- 
times termed “ ariivals ” cotton, or more often termed “ C.I.F.” 
cotton. These letters are brief for cost, insurance and freight. 
Snch cottons are not actually at Ijiverpool, but are due “to 
arrive” within certain time limits. The, jan-chascu* does not 
see samples of the actual cotton, but it is a,gre(‘d tliat th(5 
cotton shall be ecpial to ccTtain t.yj»e samples. Tlu', seller of 
the cotton at the foreign m<irk'(‘.t pays costs, insurance', and 
freight, the spimu'-r being iv--.])oiisible when the cotton is 
delivej’ed on the quay at Liverp<K)l. The e,otton Juay be for- 
warded directly to the mill without storage in Ijiveipool 
warehouses. Tlie other terms for “O.I.F.” cotton are nnich 
similar to those for “s])ot” cotton. 

“ Futures.” — ft is in “ futures ’ that a vast deal of speculation 
or gambling in cotton is ofh'ii doin', there being man) ])ersons 
who make it tlieir business to spi'culate in cotton (juih^ 
apart from tlui <jucstion of si'rving si)inn(iirs \sith cotton for 
use. Tlie term hull is sonudmu's applied to a buyi'i' of 
“futures,” and the term hear to a seller of “ lutui’cs”. 

A point in England is , of a pi'imy. Jt is posiubki for a 
spinner to buy “futures ’ cotton as a cover lor large forward 
sales of yarn, “ Futures ” may be. bought on a basis of, say, od. 
per lb. for middling American, and the contract may be 
made, say, in January for termination m April or .May. 

Tn the interv(',ning time “ wecikly scttlenu'nts ” are made, 
by which the spinner pays or n^uiives the diflerimct' in the 
market value of his “ futures ” contract. 

Q. Nanu', tlie principal propei’ties of cotton, as a spinning 
fibnj, in their order of \alu(i. (Jivi' reasons for 
your answer. 

A. Natural twist is tlie most importa,nt of the features 
whicli render cotton so eminisitly litti'd to hold commercial 
supremacy amongst other textile fibrcis. If, foi- instance, flax 
were cut to the same, length as an ordinary cotton fibre, 
it would be difficult to make tlie fibres adhere to each other, 
although there is no difficulty experienced with the cotton 
fibres. Nay, furlliei- than that, they have a strong natural 
tendency to stick to one another because of this natural twist. 
As to its extent and cause?, we dealt with the matter in 
the first year book. A quality wliich— although not physical 
— undoubtedly has a great deal lo do with its commercial 
supremacy, is the ease with which it can be cultivated and 



i'MAVTm II. 

THIO I’HACTld*' M \Nin'I.ATI()N OV (.’OTTON SINNING 
^lAGIIINb^llY. 

JlLOWINd-UOOM. 

Q IH91). If, oil (A.uniniii^f ii, laji produced on a finisher 
scutching inaeliiiif, you found it (u) uneven in 
WHiinlit, (h) ra^,n(‘d at the ed^<‘S, (c) sj)littinj^, wliero 
would you (5\p(H*,t to lind the causes of these dehicts, 
and wliat would you do to remedy them? 

A. As ret^ards uiKwenness it would he advi.sahle lo examine 
all jiarts of (lie le(*.d r(‘^mlator motion to sue if tluiv W(‘ro in 
satisfactory workin^f condition, ddie liowl ho\ should he 
kept well chained; tlu^ coiu^ licit should be kept at a fair 
de,Lfi(!e of tension. lAir the same def(‘c.t can' should be, taken 
to havi‘, the laps i)r(‘sented to tlu' back of the finisher in as 
regular a condition as possible, and every thin^^ aflbctin^^ the 
fan drau^dit should he carefully (‘xan inod.' For had selvtakuis 
care should hc' iakim to avoid any rou^di places on the sides 
of the scutcher b-dween the bcal<-r and the cage's. Every 
altention should be bestowed upon tin* efficient lining of the 
cages at the ends. A practic.e now sometimes adopted to 
improve the lap c'dges is to mak(' the laps at the front 
narrower than tlios(' in the creel of the scntclu'r, and to 
ri'peat the ntirrowing ])roc(‘ss heliind the card. Lap-licking 
or “splitting” is often a very serious evil in a spinning mill. 
When a large quantity of soft waste is used in the (;ot,ton it 
is sonu'tiines tlie case that a drag lioard is alloweil to press 
against the lap during formation. In other similar cases a 
number of rovings are allowed to run in witli the lap during 
its formation. The more efficient blending of cotton, using 
a loss amount of short fibre, making the top cage of the 
VOL. III. 2 
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scutcher larger than the bottom oiie, are othei* rcmaedies for 

splitting 

Q. What fault is caused by c'ach of the following dcirango- 
ments of the piano motion? (1) Fork in cone 
drum l)ox too wide ; (2) pendants and l)ow]s slack 
ill bowl box ; f3) (deaiiiiig neglected hctwec'n tiie 
cotton holders. 

A. In each of the three cases specihed the (effect would he. 
dilatory action of the com; drum belt, and thorofon; ineffec- 
tive regulation of the lap by the piano motion. A slack cone 
belt fork would mean a loss in touching tlu; Ixdi by the fork 
at every chahge, and slackness in the howl iiox would nu'aii 
a loss between the howls and piMidants, whih' neglect of 
cleaning would cause the various parts to hind and work 
sluggishly. In tlie case of worn pendants an alteration in 
the height of the howl box has som(‘times been a good 
thing. 

As a matter of fact, becaus(‘ of wearing and neglect of 
cleaning and friction of tliese yiarts, some s})inn(;rs ure now 
adopting new regulating motions, in which tlie howl box is 
dispensed. In one of these cases spring balances are used, 
and in another tripod levers instead of the usual pendants. 

Q. 1900. It is necessary to cleanse a scuUdiing machine 
j)oriodically. Name the parts which re(|iiire- ciesn- 
ing, those which ne(;d most attention, and describe 
fully and in what order you would proceed to clean 
them. If you were scutching low middling American 
cotton, how often do you think yon w’ould need to 
thoroughly clean ? 

A. The parts of the scutcher wdiich need most cleaning, 
apart from the usual weekly wiping dowm, are tin* lap end, 
the regulator motion, the beater bearings, the b(;ator and cage 
bars, and the interior sides of the machine. 

At intervals of, say, once per month— more or less acecjrding 
to individual cases — the calender rollers and fluted lay) rollers 
arc lifted out and tlje bearings thoroughly cleaned and re- 
oiled. It should be stated, however, tliat in some mills this 
work is only done at intervals of several months. 

The rollers themselves and the cages may be well rubbed 
with a hlacklead brush, oi’ wdiitening oi- Frericli chalk, and 
then the machine made good again. 

At intervals of perhaps the same duration the howl box of 
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the piano fecid re^'ulaiur may he pulled to pieces, all the parts 
thoroughly cl(‘-aiied, and f)lackloaded, and then replaced. 

The same with regard to th(i heater hats and cage bars 
and insides of th(! machine, in order to make the jtassage of 
the cotton as free as possihhi. 

This ton^going work is often done at tie- week eiids, and 
it is often found cotivenitmt to do part of it at one tinui and 
part at another. 

Q. IH;)!). How would you set the fetul roller or ])ednl nose 
of tTf^^cutching machine relatively to thi* heater if 
you \v(u-e jireparmg laps (1) from Timu*vi‘ll\, 

Irom Uplands, (dj from Egyptian cotton? jf the 
heatei- was IS inches diameter, with two blades, 
and revolved l.i^OO times pc'i* minute, what numher 
of inches of lap would you di'livm* hy thl^ feed rolkir 
pt'r minute if you wove .scutching American cotton? 

A. We should not h(‘ lar away from good jiraidice if for 
d’iniK'velly we s(‘t the heater hladcs to he ahouL I or 
oi an inch from the hottom feed roller, and about or [ 
of an inch aw.iy for Uplands, and, say, or ? of an inch 
HAvay for Ugyptian c,otton. Tt must he rerneinhm'ed, however, 
tiuit wdtli tlie closest s'tting tlie blow of the heati'r will 
always he (leliveriMl on the cotton at more' than 1 inch from 
the point where the cotton is grippi'd beiwieti Ihe lop and 
hottom feed rollers. As a matter of fact, if the cover of 
the l)cat(‘,r he lifted up it will usually he ohsei'ved that, say, 
about If, incli of cotton are hanging down from tin; feed 
rollers. The setting at this position is ruled somewdiat hy 
tilt' same general law that rules the setting of drawing rollers, 
/'/?., the longi'r the staiile of the cotton and tlu' farther away 
the rollers, tlie numher of laps juit up together also airecting 
the problem. With the jiedals in place of the bottom feed 
roller it would he possible to bring tlu; grip of the p ‘dal 
and the top feed roller nearer to the striking point of the 
heater. As ri'gards the rate of feed per minute, this would 
vary considerably in different mills, and will probably be 
somewhere between (iO and HO inches per minute. Taking 
HO inches per minute, this, of course, would ho HO inches to 
2,400 strokes of the beater, wdiich would ecpial dO strokes jier 
inch of cotton fed. 

Referring to higs. 2 and 3, in each case A is the pediil 
ri<)8e ; B, tlie pi'dal roller; U, one blade of the heater; J) are 
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tho I'ollors ill Ki^'. 2. The {irniii^aiment in Fi<t. 2 is for 
loii^^ sUp](' cottons. Fiji. 3 is U'^ed for short staph* cottons, 
and also for lon^ staphi cottons in opoTHs-s where porciifdni* 
eylindc'rs ar(i used. 

Q. l)(',scrih(i th{^ deran^t'incnts wliie.h arc* liahh* to ta.ke 
phic-e in machines in tlie. hlowinjr-rooin, and the 
inaniK'r in which the cotton passing throuj^h is 
injured hy tin* occurn'iuM; of tliese derangisiients. 

A, It is ])ossihh* tliat the hiiilty action of these' or otlier 
inacliines may l)e due t.o deh'cts in their cons'oiaition or to 
derail ^a-iUKiiits wliicli arise in the.ir manipulation, (e/) fn 
actual work tlie author lias ofti'ii witni'ssed Ixnl nhirs made 




hio. 

on the laps hy piec'*s of cotton sticking to tie* bars of the 
leai exiracdiOi', Or to tin.* sides of the ma,chine hctwei'ii the 
caffes and beatc'r. Dch'ctive linin</s to the ends of the caj^i's, 
or in el’iicient covi'riiiff ujior recessing ol the I'lids ol the laii^i's, 
will lead to the same evil, and so also thin fei'din,!^ at the 
edi^es of the feed lattici'. 

In some cases had selvi'dges have resulted from trying to 
make too thin a lap sheet, and in others hy having dirty 
cage.s or air exits. 

{h) Cneren laps often constitute a most serious evd, and 
imyv he causi'd hy numerous circumstaiuvs, the pi-imary of 
which are defective action of the ])iano feed regulator and 
irregular feeding of the cotton. This evil may result from 
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th(‘ vai ioiis doors and covoi-s of lfi(‘ not boin^ made 

a sudiciently ^^ood fit, and tluis affect m^^ tlu; air current. 
Possibly, also by dii-ty dust iliies and wroiiL; speeds of bin. 

Tile hopper b'od ina.y be wroii^lv pro])ortioiu*d in speed to 
tin* opciiic!' fe(“d roll(n-s, or some of its jjaais may be out of 
oi’dei*. 

As 1‘o^ards the IV^'d rfi^Mda,tor, tin; cone bell should be ke])t 
in a, ll(‘vihl{'. condin«)n a,nd of th(" prop(U' tension. Woiai bowls 
should b(i lauK'wed, and sla.(d\n('ss m the vai’ioiis sluds, I’ods 
and l<'\ei‘s "STAonld hi* av'oided. It nia,\ he noted that fe(*d 
iv'^ulators a.re iu)\\ i(“(n‘i\ini 4 nior(i or l(‘ss a<lop(ion, in which 
the troid)lesome bowl ho\ isetitirrly dispens<Ml with. 

S\ st('matic wmujhin^Mil the w hole la,p, a.nd ol small portions 
ol hip, is ess(mtia,l to s<‘cnre nniformit\ MviMy opener or 
sciiteJuM’ is proNidiid with sma.Il a,djustmeiit screws to vai^ 
th(' woi^lit, ol la]) I’eadilv. 

(e) liKji hclnii'i Is a sraaous ovil m mans (!as(‘s, and may 
he due to usiul; too much wasti* or shoit libi'e in th(‘ miMUiL; ; 
or to not hiiv'iti}^ the lop c.ij^i' of bii'j^ei’ diamekir than the 
bottom one ; or to not ha.vm^ most ol tin' draft m tin' top 
ca,^e ; oi' by too much resistanc(5 on the hrahr molion for 
hai'denin^ the la,p. In (‘\trem(^ case's ''ometkiK's slubbiiif^ 
or int('rniediate ends a, re run round with thi' lap, or a 
dra.f]j-hoard is mad(', to I'c'Sl on tie* laj.) during its formation, 
or th(' la]) IS tliickeiK'd. 

{(1) If uniform laps and fu'i'dom Irom bri'itkdowns are to 
he obtained from these machines, tlie utmost ear(' should 
he taJ\en to ensuj'e really ef'licieiit ckMimng and oiling of tlu' 
vai'ioiis ])arts. Also all the straps should h(* ke])t wi'll uj) in 
tc'iision, and tlu* various rollers and shafts should bi' known 
to work freuily Jii then- Ixiarings. 

(c) Soimdimes the propc-r dropping of the l(‘a,f extractor 
door, or tlu* removal of the fly and dirt from tlu*. ])rop('r 
positions, are neglected so much that some of tlu* nn|)urities 
begin to pass with tin* good cotton. The saim* el'lect may 
be jiroduced wuth an excu'ssively strong fan draft; wliile, on 
tlu^ otlu'r hand, if tlu* air current be too weak, then*, will be 
a danger of good e,otton passing with the impuritic's. 

{() If the heater sjieed he too high, or if tlie feed rollei's or 
pedal nos(‘,s be set too close to the beatei-, tliore will bo a 
tendency to cut the iilmx Setting too far awas, on the 
other hand, may tend to take the cotton forward irregularly, 
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and nip and Htrinpf the fibre by allowing it to hang down 
from the feed rollers and be struck by the blades repeatedly. 

It is possi[)le the latter evil may also be caused by worn 
beater blades. When it is remembered that in a two-bladed 
beatei* each blade strik{‘s the cotton on an average upwards 
of ()(),000 times in an liour, it will be understood that in 
process of time the sli'el blades- may become worn. Some- 
times the lihules are double edgetl, and the beater is reversible 
so as to allow of bringing the unworn edgi's into action. In 
other cases tiun may he i‘e-planed. 

{(/} If th(! sti-ipjmig plate he set too f:ir away, it allows 
the cotton to he carried round by the heatiM’. I'esiilting in 
orcr/wituitf oj lint Jihre, As I'egards construe, tivc^ (wils, it 
IS jiossible — 

(1) That the ends of tlu* cages may be not })rop(‘rly 
rt;cessed into the machim'. 

(2) That rough places may be left on the insidi's of the 
macliines, so that cotton will cat<di on tluMu, tlu^ latter evil 
also resulting if the cages and va,rious rollers are not well 
finished. 

(3) The various rollers, cages, beaters, fans, etc., may lie 
not set to W'ork with snllicient freedom 

(4) The various doors and covers and the fan- box may not 
be airtight. 

(5) The feed rollers may not lx; of sufliciently large diameter, 
or may be ineflectively weighted, resulting in the cotton 
hein^ ]jI lU'ked from them by the beater, in unopened lumps 
of fibi'e. 

(G) Sometimes the pedal nos<*s are not suited to the staple 
of cotton b(jing used. 

(7) I'he various mechanical drafts of the machine may be 
wrongly proportioned. 

(H) Sometimes inadequate provision is made for adjustment 
of the feed rollers, strijiping platii and other parts. 

Bayne a Beyalator. 

Tn this motion the howl box is entirely dispensed with. 
A heavy bar is hung from the rear of the pedal levers by a 
set of spiral springs, there being one sjiring to each lever. 
The springs used are of the well-known Salter's make, as 
used in the well-known Salter’s spring balances, being of 
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uniform strength and Ri/e. The long bar rises and falls in 
accordance witli the averages rise and fall of the pendants. 
This bar is kept sus])ended in such a manner that its centre 
of gravity is always the same distance Ix'low the average of 
the pt.*dal ends, liowever irj’egular the individual luiights and 
positions of sucli })edal (mds may be. To obtain this effect, 
tlie increased pull of some of the pedals and springs is com- 
pensated fo}' by the decriiasc^d pull of otliers, and, cons(^ 
fjiiently, tlui rise and fall of its centre of gi-avity exactly 
c()r]‘('sp()nds 'to the increasci or decrease! of the tbickness of 
the sheet of cotton. 

Within tlie IkjIIow of the long bar alhuhsl to, and pivoled 
at its centrt' of gravity, is a lever, one eiul of which is adjust- 
ably secured to a link lixed to the frainijig by rc'gulating 
nuts, whih' the oth(!r tmd works directly in connection with 
th(‘ stiMp fork of tlic cone drum belt. 

ITie author witutissed this motion at work some, thi’ee years 
ago, and it wa.s undi)uhtetlly giving satisfactory regulating, in 
addition to the adviintages attendant u})on dispensing with 
the bowl box. 


Tke Tripod Tlcijulator. 

hig. 4 shows another form of feed n'-gulator which appears 
to 1)0 receiving some amount of adoption, and is much similar to 
one the authoi' saw workhigon a scutcher of foreign make at the 
Pai-is Kxhibition. At krist one firm in America also appears 
to bo making a modilication of this arrangement, and another 
modification of the same idea appears to have lieen at work 
on the (kintimmt for many years. 

The “ Tripod regulator (shown in Pig. 4) is made by 
Messrs. Lord 13ros., of Todmoi-deu, and is so named by its 
essential feature, which is that a number of three-armed or 
triangular levers of various sizes are used in place of the 
ordinary bowl box arrangement. The arrangement can be 
applied to existing scutchers. 

The makers themselves claim the following advantages : — 

{ 1 ) Greater effectiveness. 

(2) Its efficiency is not impaired by any wear. 

(3) It never requires cleaning, as it will work when covered 
with dirt. 

(4) Time and expense of cleaning obviated, thus saving, 
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also, chance of bad work through the I’egiilator not being put 
together properly after taking to pieces to clean. 

(5) T^o repairs ever required. 

(0) No bowls between the pendants are used, so that the 
regulating cannot bti sj)oilod through fiat j)laces wetuing on 
such bowls. 

(7) No lubricant rer|uirod. 

(8) (ianiiot get out of order. 

(9) Working much more freely than tlie ordinary ri'gulatoi', 
it puts very much less strain, and (ionsequentiV less wear }muI 
t(‘.ai', on the feed i-oller Hute.s and bearings. 

(lOj T}i(! cone-drum stni]) may l)e tight without alfecting 
its sensitiveiKiSs. 

(11) Gives such accurate work that for w(‘.elvs its adjusting 
screw need not b(‘ touched. 

(12) h'rom its (ixtremc! simplicity it gives less troubh^ and 
greater “yard by yard’’ ri'gularity than any l•egulator yet 
made. 

(13) (’/an l)(s readily apiilicd to any kind of ]))ano regukitor. 

tt remains to be seen whethei- more extended trial will h'.ad 

to the general adoption of this or similar motions. 

Hopper Feeder . 

In addition to the hoppm* feodei arrangements shown in 
the first year’s section of this work, it may \k) advantageous 
here to illiu^trahi the hopper feeder as made by Messrs. Tjord 
Jiros. Fig. 4 (a) is a longitudinal section of this feeder, and 
is practically self-explanatory. A is the feed box ; A', bottom 
lattice ; B, the lifting lattice ; G, the evener roller : 11, cleaner 
for G ; hi is the stripper roller. 

A special feature is the “surplus” cotton arrangement 
mark behind the spiked lifting lattice, its object being to 
return overflow cotton from the reserve box into the feed 
box again. The reserve box itself is a feature not found on 
all hoppers. 

This hopper can be, and prefeiubly is, driven from any con- 
venient shaft, independent of its opener or scutcher. 

It is also desirable to drive the inclined spiked lifting 
lattice that has the most work to do independently of the 
regulator, so as not to impose too much work on the cone 
regulator of the opener or scutcher. 
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At Fig i. (h) are two diagrams intended to sliow the im- 
provement in the uniformity of feed ol)tained by applying this 
machine. 


CAPtDTNG ENGfNKS. 

Q. 1900. Say what you know about tlie procedure luicc's- 
sary to ke(‘p carding (uigines in good working oivh'j’. 
How often would you strip, grind and gciua.illy 
overhaul th(un if you are carding in) a good 
middling American or {h} brown FgyjitianV JC in 
grinding you foumi tin; jioints \(3r3 dull, bou' would 
you pr< >(*.(!( ‘d 

A. To k(«‘p carding engiiu's in good w'orking ordei’ it is 
necessary, in the first pknug to se(3 that “ strip])ing " ami 
“grinding” and “setting” anj ])erformnd w^itii sullicient 
fre(|ueiicy and skill. It is essimtial also that tlu' (-ards be 
k(jpt well cleaned and oiled, a.nd witb th(3 straps nnd bauds 
at a })i‘oper tension. Brok(‘n ])arts and damaged wire shoiikl 
be made good as (piic.kly as ])ossible 

The frequency of stripping and grinding varies consider- 
ably with difterent lirms. For either of tin; above (iottoiis 
stripping may be done from tw'o to four times per day. 
With hardened and temjiei’ed steel ware some lirms lightly 
grind the same cylimhu* evcTy fortnight or every w'oek ; in 
other cases it is done once per montli, wdiilo in still other 
cases a much longer interval is allowanl to elapse between 
grinding. 

As regards thoroughly n'-settiiig, this may h(‘ done omui 
every six months. DolTers may be set to cylinders ratluu’ 
fre(|uently. 

If the ])oints were found to be very dull it would lie best 
to first aj)))ly the full length or so called dead rollei* in order 
to gi’ind moi’e quickly. Afterwards tlicj Horsfall might be 
applied tt) give a final and more accurate grinding. 

Q. 1899. Th(‘- flat strips on a revolving flat card are found 
to he (tt) uneven in weight compared with each 
other; {h) uneven at various parts of the same 
flat ; (c) too heavy in (iach case ; (d) sti ipping 
badly. What are the causes of and how would 
you remedy each of these defects ? 

A. (tt) The wire on some of the flats may be damaged, or 
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the ends of iho flak may be worn iiTe^ularly, thus moving a 
difloreni an^le to ilie flats, or parts of tb(i chain may be 
ii'i’C^ularly vvoin, or the. wire foundation may be slack on 
SOUK* flats, {h) ddni wire may Ih^ daiimj^ed at one pai't 
of th(* flat and not at aiKJllier, and tlie sjinu! remark a])plies 
to sliick foundation ddie front plate tnay be set further 
MAvav at one end tlian th(i other. The wire may be hardei* 
and rouLfhei' iiiid not as w'ell j^rouml at oiu! place as another, 
(c) A common cause «»f llu* flat stri|)s b(‘,in^ too heavy is tlui 
Iroiit pkiiie. Ix-t^een tlie hist ll:i.t and tin* d offer - bein'.; too 
fai' a\\a\. Then* ma\ he an iinpiM])er ani;le in the teeth of 
tlie flats, such as luivine loo much “keen” {<!) A common 
e,a,us(' of flats sti’ippin.i; ha.dly is tlie sii)p])m^ hrusli beine set 
too diM'ply, a,nd this luis fr('(pie,ntl\ come under tlie aaithor’s 
notice. AVhen an opera.ti\e sees llu* Ihils strippin;; badly 
and has not laid ])r(‘\ious i*\perien(M>-he at once naturally 
jj;('k t,he brush t.o toucli iIk* hottoin. This, however, a,!.;}j:ra,- 
vates the evil hy fasti'iunu the lihr(* at tla* bottom of the 
teeth Doleetive wire is a (common cause of ha,d st l•ippin,L;. 

Q. IflOO. If, bavin}.; charge of n'volvine flat (',a,rdine 
en}jines, you found sonu* of the w(*hs with cloud\ 
or hare places, to what eaaisi's would you attialmte, 
and how would you ienK'<ly, eithei f ult ? 

A. Speakine };enerall\, irr(*spi*(;tive of makei' of card, 
there are ina,n\ };ood carders who immediately ni.it'' a point 
of exaininiii}; the feed pa.rts of a c.ard in the case ol eloudy 
webs to S(‘i‘ if there is irregular or d(‘le.cti\e settin*; of the 
feed roller, lidicr-in and jiossihK the hack plati*. .\n uneven 
lap sometuiK's idlow’s plu(d\in,e. and therefore i;i\es cloudi- 
ness. 

T('niporai’) cloudiness of tin* web is sometinics caused by 
ne};lect of stripimi};. and the carder };(*n(M’all\ has an idea 
when such is the casm Ve.ry wade settiii}^ of vai'ious jiaits 
will cause cloudy wi'hs, and this remark applies, perhaps, 
mor(*. to the settin.i; of the. doft'er from the cylinder than to 
anyihin*; else. Ne};lect of ‘;rindm}; wull cause cloudiness. 

Jn some crises cloudy W'chs have hei'ii traced to the 
influence of air currents acting on the cotton on the fa,ce of 
the cylinder, more especially at the front and hack plates, 
and in other cases the cause has been found to he the 
defective condition of some ])arts of the \vire. Thire places 
may be caused by defective laps, and by one or twm of the 



30 


COTTON SPINNING. 


things whicli also cause cloudiness. The remedies are 
obvious. 

Neglecting to collect fly from beneath the card may lead 
to cloudy webs, and especially from the front edge of the 
undercasmg. IJy i’ev(U*sing tlie dorter by hand such ac- 
cumulations may be brouglit off with the doflei’, and this is 
often tb(‘. first tiling that grinders do. 

Q. JIaving charge* of carding engines, what would 

you do if you found that cloudy or uneven webs 
were coming <rtr the dorter? W)^ire would you 
look for the fault, and bow correct it ? 

A. It would be, an c*asy and })rolitabl(5 thing to first of all 
strip the card well, and note ibe (‘.fTect on the web. After- 
wards the gauges might be inserted in order to gi't an idea of 
the distances apart of the main working parts. These being 
all I’ight, the wire miglit be examined carefully as to whether 
it required grinding. It may be taken as a fundarnenlal 
principle that defective stripping, gi’inding and setting are 
fruitful caiis(*s of cloudy webs. The wire itself, of course, in 
process of time reipiires renewing. The lap behind th(‘. card 
must necessarily receive early att(‘ntion at our hands, es- 
pecially with reference to the special defect of unevenness, 
as It will be practically impossible to secure regular web 
fi'om an irregular laf). Tlu* edges of the la}) can soon be 
examined, and if any doubt exists as regards the regularity 
])ortions of two yards long should be unwound from it and 
carefully examinexl and weighed. Imperfect action of the 
dorter comb at times tends to bring the web off the doflei' in 
a cloudy and uneven condition, especially the first thing on 
a cold frosty morning. See also jirevious answer. 

Dohson’h Patent Fuat Gkindtng Appakatus. 

This patent anti-flexion apparatus for grinding the revolv- 
ing Hats is applicable to, and can be adapted to, cards of 
other makes, as a rule, with very little trouble, as well ns 
to the cards of the same firm. 

They mount the ajjparatus immediately over the taker-in, 
in a bracket upon which are formed two surfaces at different 
levels, to correspond with the angle of the flat. Underneath 
this fixing, and attached to it, is the grinding roller bracket, 
both brackets Ix-ung adjustable in either direction. 
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The flats are conducted in a straight lino, i)y runners or 
bowls, while passing over the grinding roller. 

The makers claim, the following advantages : — 

(J ) There is no moving part in the motion ctmtrolling the 
grinding. 

(2) The ordinary si/.e of grinding roller can bo used. 



A. B C D SttniNQ SDRIACE WMfN GRINDING 

A. B C. E, 8LIOINO •'.(.IRrACt WHEN CARDING 

B. F, CLEARANCE FOR RAI8FD SURFACE ON SLIDE WHEN CRlNOINO 



Fk;. 4 (r). 


(8) There is no movement in the axis of the grinding roller 
tsoll'. 

i (4) When the flats are passing over the grinding roller they 
arejsubjt'.ct to no strain whatever. 

(h) When the flats are being ground they have the wire 
downwards under the same conditions as their working 
position. 

(6) Each flat on the card is bound to be precisely the same 
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as the othe).* hats — there is no possibility of its beinf^ 
otherwise. 

(7) Whatovoi* th(5 wear and bsar tai the end of the flats it is 
regulated by the grinding roller. 

((S) Then' are no eorncrs or shelves for the lodging' of fly or 
dirt. 

(9) The f^rindin;^^ surfaces automatically cleaiK'd by the 
passage of the flats. 

(10) Tlui motion i'e(jnires absolutely no atb'.ntion. 

(IIiTht' s^‘ttin»f o! the ^rindiii^ I’ollei* is moi'e st('adily 

executed, a.s the motion is in the most fa', i)iiTablii position foi’ 
(loin^ this. 

/12) Any diri loosened in the flat wire by the \ibration 
of the ^riiidin.i; falls on to the sr,eel c(»v<!r of the iieker-iii and 
cannot ^^('t into tlie ca,rd. 

Q. Describe tlu' remedies for the follow in^^ deran^^enu'nts 
in a ca,rdin^ engine : 

(l)Web lianjL^dnt^ or ba.^^^m^ betvv(‘('n calendar 
and dol’ler. 

(lij Mocks forming a.t the side of the w('-b. 

(d) Web following dori'er instead of strippinc; 
clearly. 

( I) bdat strips leaviti^^ Hats in a continuous web 
instead of beiin^ merely joined by a few 
libres. 

A. (1) Jn c'-rtain delinite ('Xperiments and alteiutions the 
aut.hor found that putting; dolh'r comb to make its stroke 
lowa'.r down caused the w'eb to ba^^ or lianj^f down, and if 
carried to ( xec'ss broki! the web. A remedy inij^dit tberefoi’o 
be found in siicdi cases by shorteniiif^ or lifting' th(', stroke 
of the comb. 

It mi^dit liap])en in .some ca,s(‘s that the calendar rollers 
were runniipi; too slowly, and, without doubt, speeding them 
up would tighteii the web. 

(2) It has often happened iiiat flocks, oi- hunches of fibre, 
have been formed at the, edges of the cylindei’ and doffer, 
and some of tluan have passed forward with the good carded 
cotton. Often this e.vil has b(;en du(i to d('fects in the con- 
struction of the card, and it has bet'ii a very diflicult matter 
to provide an ellective remedy. 

J oriiKu'Iy wmoden linings were at the ends of the cylinders, 
and the replacing of these has diminished the evil of flock- 
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Tho.ve has always been a tendency for the emission of 
tly at th(! ends of tho cylinder, and these have boon rubbed 
into flocks by the end of the cylinder against tho lining. 

In modern (;ards Hocking is much loss jiro valent than 
foriuorly, duo to the groat ])ains taken to provide eiricieiiL 
casings and covers to tlie ends of tho taker- m, cylindej* 
and doffoi*. Li any case keeping the lly well cleaned from 
tho ends in (juestioii wjII diminish any hmdeiicy towards 
flocking. 

(3) A roiiH^ly for ilie wo)) following tlie dol'lbr migJit be 
found in setting the doffor corn!) closer to tho doff or, or a 
little low'or down, or in speeding up this conil). 

(1) As a rule, when tlie Hals leave tho CNlindor in a 
continuous web, it is because the toj) edge of the front plate 
is set too far away, and in any such case tJie first thing to 
b(’ done should bo to set this plate closer to the cvlinder. 

Q. Wl lat is tlie result upon the cotton j assiiig tlii'ough 
tlie cards when tlie rollers oi flats are set too near 
the cylinder, and also when too far from it? 

A. As a mattoi of fact tlu'se pai‘ts can scarcely he set too 
near without alisohitely iouc.lnug, except in tlie ease of very 
heavy eai'cling. 

A(;tual contact would prohahl) damage the \\ire more 
than the cotton, hut the quality of carding would aftor- 
wuirds suffer owing to tho damaged wdns Actual contact, or 
extremely close setting wnth heavy carding, might cut, hi'eak 
and nep the fibre. 

In the case of the fiats being loo far away we might 
expect dirty and cloudy webs, owing to the fibre getting into 
the toe of the flat, and tlie flat being so far Ivom the cylinder 
that the latter could not again take the fjhni from the fiat 
in a proper manner, while at the same time the dirt could 
not bo properly transferred from the cylinder to tlie flats. 

Q. What arc the particular merits of the Wellman and the 
revolving fiat cards? 

A. Although the Wellman card is now' seldom or novel 
made in England, there arc some good spinnei's and pi'acti- 
cal men who yet consider it to be far ahead of the revolving 
flat card as regards the quality of the work done, without 
injury to the 6bre, at any rate for fine spinning. 

Taking the revolving flat card hist, it may be said tliat 
its great superiority consists in tho much larger quantity of 
VOL. III. 3 
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work capable of being turned off, combined with a much 
smaller amount of attention required. 

The setting of the fiats is far more easily done tlian on 
the Wellman, in which each flat requires individual setting. 
There are far more flats and a great deal more wire capable 
of being brought into action on the cotton. 

The stripping of the fiats is performed on the whole in a 
much bett(ir manner thati on the Wellman, in which latter 
card eiich flat has to be lifted up away from its work, thus 
leaving a l)are place on the cylinder wijile the flat is being 
stripped. 

The grinding of the flats can also be done without disturb- 
ing the flats or stopping the cai'd, which is not practicable 
with the Wellman. 

In favour of the W(;llinan it may be said : — 

(1) (loarser can h(5 used on the back flats than on those 
towards the front of the card, thus giving a graduated action 
of the flats. 

(2) At the same time we may have more bevel or wider 
setting of the l)ack flats than the fi'ont ones. 

( 3 ) Another important advantage is that the hack flats, 
being dirtier tlian the front ones, can he stripped more 
frequently than the front ones, say twice or three times for 
the hack flats to once for the front ones. 

Quite I'econtly the author wont through a noted fine 
spinning mill in which all the cards weie of the Wellman 
flat type. 

It may be added that this card is named after its original 
inventor, viz., George Wellman, of the United Htates of 
America. 

There are throe ways of increasing the weight of 
carding or production in a given time: first, by 
increasing the thickness of lap; secondly, by in- 
creasing the speed of the feed rollers by means- 
of a larger sid(3 shaft change bevel ; thirdly, by 
increasing the speed of the dofler. Under what 
conditions do each of these three methods recom- 
mend themselves? 

A. (1) Speaking generally, the best and most usual method 
of increasing the production of the card is to put on a larger 
Barrow change wheel. This speeds up the doffer and coiler 
parts at the front of the card, and by means of the side 
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shaft it speeds up the feed and lap rollei*s at the back of the 
card. 

The beauty of this alteration consists in the counts of lap 
and sliver remaining unaltered, while the change can bo 
readily effected. The quality of carding would bo rather 
worse. 

(2) It might happen that our scutchers bad already a 
dilTiculty in providing sufficient laps for the card, and in such 
a case it would probably bo necessary to increase the thick- 
ness of the lap. This would alter the counts of sliver, which 
is usually undesirable. In cases, however, where we were 
going upon coarser counts, we might roijuire a thicker sliver, 
and it wouhl then bo probably the best thing to increase the 
lap thickness. 

(3) It might happen that wo had plenty of laps from the 
scutcher, and the weight of lap per yard was as heavy as 
it was considered advisable to have it. At the same time we 
might desire a coarser slivei- owing to coarser counts, or 
again our drawframes could take a thickei’ sliver, but could 
not conveniently use up more length of sliver. In such cases 
a larger side shaft change bevel could be put on. The two 
last changes would give more weight of sliver, but the same 
length, while the lirst change would give more length of 
sliver of the same weight per yard, 

Q. 1898. If you found a carding engine making too much 
waste, how would you proceed to remedy it ? 

A. This would, of course, depend upon how and whore the 
waste was being made, which to a larger extent would very 
soon enable a practical carder to localise the cause and 
remedy tlie defect. If the undorcasings of the taker-in 
w^ere set too far away from the taker-in or from the feed 
plate, or the mote knives too close, or the feed plate was too 
far away from. the laker-in, we might expect to lind too much 
W’aste beneath the licker-in. It is possible that the extra 
waste might be caused by the flat strippings being too heavy, 
when it is probable that the front stripping plate would 
be too far away, the remedy being in this, as in the previous 
oases, very ol)vious. Occasionally the strips might be too 
heavy at one side only, when it is probable the front plate 
would be too far away at that side only of the card. When 
a card is old, out of truth, and covered with bad wire, it is 
natural to expect too much waste from these causes. It 
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miglit be ibati the extra waste was due to the pi’esence of an 
excessively lai'ge pi‘o])ortioii of sliort fibres in the cotton, and 
this of c-ouisci should bo borne in nduid and att(uided to. 

Q. 1(S97. flow would you proceed to <^rind the clothing on 
a cardin'^ en^inci cylinder (J) when newly clotlied, 
(2) after ordinary wear? State the reasons for the 
coin so you ado])t. 

A. When intendine^ tf) .^riiid a card, the feed should be 
stop})ed and the card run thorou<;hly bare, this opciration 
taking anything from lialf an hour to an hour, jiccording 
to the spetid of tlie card. As the Hats are gi’ound in position 
witli the card wtn-king, the question refers doubtless to the 
cylinder and doder. The covers for these arc; removed so 
as to expose the; w'irc' to ihe action of the grinding rcdlcrs. 
TJiere are dilfei'c-'iHjes of opinion a,s to the use of the Horsfall, 
or the full haigth grinding roller, some men preferring to use; 
the latter lirst, but finishing off wdth the former. The 
cylinder must be reversed in direction during grinding, as 
it would 1)6 dilficult to gi;t enough difference in surface speed 
between the grinding lollia- and the cylinder if both w'ent the 
same w’ay. The doffer, of course, is not compelled to have 
any such reversal, as it ahvays, during w^orking, revolves the 
coniraiy way to the setting of its teeth. It is a mattt;r of 
opinion as to whether slow or fast grinding is the better, and 
the practice; is tluTcfore subject to variation in this resjiect. 
Shnv grinding, however, is not much used. It may just be 
remarked that in slow grinding the speeds of the cylinder 
and dofl'ei’ are mucli reduced, while in ordinaiy grinding the 
cylinder remains at its w'oiking speed, and the doffer is 
speeded up. As r(;gards the difference bi;twcon grinding 
a new card and a caid that has been wairking for some 
time, in the case of the former tliere w^ould, of course, ho no 
necessity for l unning the card hare, as the cylinder, Hats, 
doffer, etc., would not he eharged wdtli cotton. In the 
natural ordcu’ of tilings it w’onld probably take longer to 
reduce the wire of the iu;w card to a satisfactory condition, 
and this would necessitate a longer time of grinding. En 
either case the requisite coi’ds or bolts W'ould have to he 
applied for driving the cylinder and doffer and the tw'o 
grinding rollers. 

Fig. 5 shows a card set out for grinding. A is the cylinder 
driven by the crossed belt, and revolving during grinding 
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upwards from tho doifor. An opim bcU on oin^ side of the 
card {^dves motion to tlio doffer, 1>, and on the same side- 
two cords t(ive motion to the grinding n)ll(n’s, u, h. Tt is 
presumed that Horsfall grinders are iK'-ing ined with pulleys 
on each ('iid. The- opposite figm'e shows the driving of tlie 
])ulleys on the other ends of the rollers hy means of a tri- 
angularly disposed holt. 



NArijNd-ON Cakd Appaiiati's. 

For lillets and sheets usually nov machines are used to 
assist in “nailing on,” and Ing. 0 is an example of such. 

It is introduced to facilitate the lirying of curds, whethei* in 
sheets oi’ in lilhits, on cai’ding engiiK' evlmders, and is (Hjually 
applicable foi* wollen as foi* cotton cards, and foi- wood and 
iron cylindci'S. 

For laying lillets, a small woi’in wheel is used foi- small 
cylinders, and a large wh(‘el (No. 1) for huge cylinders.' The 

’In la\ing shcoLs, the rest, earriaj'e, intcliet, and plu'i's alouO are 
used, d’lie n*st is fixed helimd the e>liiuler, and the latcliet (No. (J), 
to whieh the pliers (Nf», 7) are attnelied hy a straj), is ijxod on the 
carriage (No. S) in place of the dimu (No. o) The sheet is first nailed 
on tlie cylinder hy jts upper edge, aiul is (hen sti etched us much as re- 
quired hy pressing down the lever (No. (5) , wlieii sulliciently strckdied, 
the thuiabspring hoing let g(t, the ratcluS. holds the (iird until nailed ; 
the carnage is tlien wound along the bed, and the operation repealed. 
The cylinder is held stationary, during st-ietehiiig, by suitalilc catc.lics. 

P\)r turning-up wood c\liiiders a turning tool is fixed mi the carnage 
(No, S) and worked along hy the rack and pinion, ('.ird slicet.s and 
wood e-ylinders are qiiito (ibsolcte in cotton spiniinig. 

The complete apparatus includes rest (iU inches Jong, earriage, drum, 
ratchet, two wheels, wheel support, turning tool and holder.s, ( ard pliers, 
strap, catches, screw-keys, I'tc. 






PRACTICAL MANIPULATION 01*’ MACHINERY. 1^9 


wheel required is lixocl on the end of the cylinder shaft by 
four screws shown, and as f^reat power is obtained by use 
of the worm and worm wheel, the cylinder is not veiy hard 
to turn ; the le^^ support is to keep the wluiel in the, propcjr 
position. The slide is ^daced at the back of tlie cyliudiu', and 
tlui lillot is placed two turns round the drum (No. 5), passing 
under the back board (No. d), the required friction beiri" 
^ivem by the screws, sprini^ and nuts inside tlie drum ; this 
back board is covcirod inside with emery, and th(i card in 
passing under is slightly sharpened at the tips, which is found 
an advantagi' ; the lillet ])asses over a curved roller, and is 
thus caused to lie Hat on the cyliiuhsr. The card-nailer stands 
opposite the {jylinder, and, by the rack and pinitm, moves 
the drum jdong as the card is laid, imtiing in the nails as 
required, l ly this moans a ])orfectly even sin face of card is 
obtained, and the work is done at much loss cost and in a 
more su})erior manner than by the old process. 

Fig. () {a) shows the kind of nailing-on apparatus most 
familiar in cotton mills, and is made l)y Dronslield Bros, of 
Oldham. 

The card mounter is hxed on the card framing in front of 
cylinder or doffer, as shown in the skehdi. It consists of 
a bod, K, u[)on wdiich slides the mounting head, Jl, which is 
traversed by the screw to which the chain wdieel, L, is fastened, 
or by the hantlle, i\r. The latter is used when it is required 
to traverse the head quickly by hand. The mounting head 
consists of a feed box, 1), through which the lillet is guided 
to a cone drum divided into three hoctions of different 
diameters. In fiont of the drum is a curved ])late which 
shunts the lillot from one section of the (hum to the other, 
The lillet pass'.'s from the feed box to the iirst step of tlie 
cone wdiicli is the smallest in diameter, then round the 
curved jilate to the second step, and so on to the final step 
of the cone, which is the largest in diameter. This last step 
being coveied with leather, tlio fillet cannot slip over it; hut 
as it is larger in diameter it requires more fillet to go round 
it, and a certain amount of tension is put on the fillet by 
slipping over the twm first steps. Any further requii-cd 
tension may be put on by screwung down the weight on tlie 
feed box, or by putting brake on the shaft of the cone drum. 
From the last step of the cone the fillet passes to tlie lever, 
E, whence it passes direct to the cylinder or doffer. This 
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lovcT also actuates the fnif;or which indicates the exact 
tension obtained, and is very sensitive. The I'cjst and tool 
for turning up wood rollers, etc;., is arj’an^ed to slide on tin; 
same bed, K, the moiintin^^ ho;id hehi^ iciiioved. 

The double ])iirchase jack, U, whicli is !i(;tuated by the 
handle, 11, is fixed on the cylinder or doffer shaft, a,nd is 
screwed thereto by a screw and die which increases its hold 



rui, 0 (e).— Patent C’ar.l-iiioimtiiig Mneliine, with new Patent Tcnisiou 
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on the shaft as the tension on the card fillet is increased. It 
is fitted with two fixed chain wheels for in. and 2 in. 
fillets, so that it is only necessary to slip the chain from one 
wheel to tlie other when changing the feed from cylinder to 
doffer fillets or vice verm. 
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Tbo following is ihc amount of tension \vhioh has ])oen 


I’econ unended 

Cylinder fillets, mild steel wire , . about 2d0 lb. 

If liardeiKMl and toinjioi'ed steel . . ,, ,, 

DolTer filb't, if mild ste(jl win- . . ,, JOO ,, 

if bardtMied and tenipered steel . . ,, 225 ,, 

Itoller (diet, L in. wide . . . . 120 ,, 



] 1(1 Him If Ilrcu], 

Wbat is termed the “ raihvay bead appears to have 
loceived a good deal of ado])tion in ibe T idled Stab's of 
America, and is still in use m many nulls tiiere, altbougb, 
so far as the author can judge, its use is ladng diminished 
in favour of the linglish system. The raihvay head contains 
an application of the cone dimm regulating motion to wbat 
might be termed the first bead or carding lu'ad of draw frame. 
The illustration (Fig. 6 (5)), shows the gearing pl:i.n and driving 
arrangement of a w'ell-known American make of coib'r rail- 
wuiy head. 

This coder head is to be used in connection with caids, 
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delivering into coilor cans. Tt takes the place of the first 
process or head of drawing, and it is contended tliat it gives 
a more even sliver as the basis of subsequent opeiixtions. 
Motion is received fi-oni the driving sJiaft to the ])n]leys at 
A, and the various parts of the frame are driven fi'oni the 
bottom cone shaft as shown. The principle of tlie motion is 
that the draft may be automatically regulated by the cone 
drums according to the thickness of the combined slivers. 

While the ))ack roller is driven at a constant s])e(‘d the 
front roller is driven faster when the cottoji is thickej', and 
slower when tbe cotton is thinner. Jn some cases the railway 
head has been coiqded up to tbe carding engines in such a 
manner that sevei-al cards have fed one ra,ilway head. 



Patent Flat Motions. 

No practical man will deny the importance of keeping the 
wires on the flats of a revolving flat card in good condition, 
and anything which prevents the wires being broken out of 
the flat, or the bend being taken out of the wires, should 
be at least wortliy of consideration by all imictical men. 

The flat stripping is a source of anxiety to all carders, 
especially wliere the revolving flat cards are a few years old. 
It is found that all the flats are not presented to the comb in 
the same relative position, this being due to various causes, 
chief amongst them being the elongation of tlie flat chain, 
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and alKO by waste between the Hats and the: front 

disc or plate wheel, and, consociiieiitly, if the comb is set to 
one flat, that is, in the correct position on the disc, it will 
come into contact with the wires of tliose flats wliitdi, from 
the causes mentioned, are allowed to stand fartlior away from 
the disc, thus either taking the bond out of the wii’i'.s or 
breaking the wires out of tlu; Hat, and, in either case, the 
power of the card to produce good carding is consideraidy 
diminished. 

Amongst the various devices winch have been invemted to 
cope v^itli this evil is one patented by l^Iessrs. (lillctt A hogg, 
of Chorley, of wdiich the following is a short description: — 

Ueferring to Fig. 7, A, A, A are the Hats; 1» a slid(! which 
slides against the ends of the Hats ; C is a small block in which 
the comb is made adjustable : J) is the end of th(‘, comb. The 
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comb instead of being held rigidly upon the anus is allowed 
to move backwards and forwaids u[)on the arms. h. spring 
prcisses the comb in the dirc<?tion of the arrow, biinging the 
block against the slide and the sl!d(i against the Hat ends, 
and the coinh in its up and down motion is kept in a lino 
pai'allol to the wires of the Hat, no matter what position tlie 
flat assumes, and tlie comb, aftoi' being adjusted once in the 
block (which is ju’ovided wth adjusting stows), is kept at 
the same distance from the wires of (ivery Hat, no matter 
whetlier the Hit lies close to the disc, or is pushed away hy 
\:'aste, oj’ allowed to fall away hy tlie elongation of the chain. 

Another of the now motions for stripping the Hats is dis- 
cussed in the section on carding in the first volume. 

Patent DoujiuB-cniiVE Flexiiu.e J^end. 

An interesting improvement in the revolving Hat card has 
been patented by Messrs. Gillott, Fogg A Thompson, in which" 
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th(‘. })i‘iiici];)lo by which iho Hats inanipiilah} the cotioii lias 
been ontircly ciiaii^od. Tlie ilat is inailo to take hold ol the 
cotton ill its entangled form, and to give it to the cylinder 
again in such a manner that the operation may be said to 
I'esembhi to some exhmt the operation of the comber. By 
this imin'jved metliod a large amount of dead and short 
cotton is left in the Hat, and tlie long iibri'S are ^ilacod again 
on the cylinder in a more [larallel condition. In idg. 7 (e.) 
A is the Hat nearest (he taker-in, and the othei- Hat is neart^st 
the dolVer. 

Referring to the sketch, it will be seen that at the back of 
the card the Hats are ])rescnted to the cylinder with tlieir toe 
near('st to tluj cylinder, the Hats are clothed with ware cloth- 
ing, w'liich is composeil ot two counts of wire, 'I’he wires at 
the toe are of coarsiT counts (less points in a given space), 
thick(‘r and thoridore strong(*r wires, and tliey are given a 
inoi'e acute bend; in fa.cl, tlu'y are, bent to an angle of 
something liki* o(B from the foundation. The camiits of tlie 
ware at the hei‘1 of the Hat are line, the hend about 70', and 
the wii'e thinner. 

The oliject is to put the entaaigled cotton into the wires at 
the toe of the Hat wathout hreaking it up, and then to turn 
the Hat gradually ov(‘r, and draw tlu* long lilires out of the 
entanglement, leaving dirt, dead and shui’t cotton in the 
win's at the toe of tlie Hat. It may he mentioiu'd that the 
line w'ires at the heel of the Hat are presorvt'd in a clean 
condition until they come into conluct w'iili the cotton at the 
front of tlie (;ai-d. 

The siri[)s from this Hat are quite different to tlie strips 
from an ordinary Hat; tlu' dead cotton and dirt being jiresent 
at the toe jiart of the strips, giving tliein (piite a diifereiit 
ajijiearance : the Hbics are more parallel ; and yarn produced 
from it is stronger a.nd mor(', comjiact. 

It may be mentioned that everything about the w^ rkiug of 
thi'se flats is quite simple; the same Hats and Hexibles ai‘e 
used with some slight alterations. This is a most important 
and novel departure in the construction of a revolving flat 
card, hut a more extended trial is necessary to prove its 
superiority over the ordinary card. 

Q. 1901. Assuming that you have just completely over- 
hauled, re-clothcd and ground a icvolving Hat 
carding engine, how would you proceed to adjust 
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the various working parts, and in what order? 
What precautions would you take hi'foro again 
connneucing work? 

A. We may begin with the feed ])art of th(j caixl, and we 
may set tlie fe(id plate, say, to in. fi-om the licktu’-in, 

taking (ivery pj-ecaution to set tlu'se and oUkm- ])ayts parallel 
to each otlu'-r. z\s a basis we may take, Ameiican (iotton 
for medium counts of yarn, with the lap from tlie finisher 
scutchcjr weighing, say, about 13 oz. per yard. Tlie gauge 
should 1)6 capable of Ix'ing drawn along (juite freely, although 
an equal ])ressure should be felt on it all across, and eai-e 
should be taken jiot to have the gauge ])assing between the 
lickei-iu and mote knife when setting the feed plate. We 
may use the same gauge wlu'ii setting the licker-in to the 
cylinder, first having the bolts in the licker-in jic-destals 
slackened, and afterwards taking the precaution to screw 
those up well, oi’ (‘Ise. the lu^lts will jiull th(' licker-m against 
the cylinder wirie (lenei'ally sjieaking, it might be con- 
sidered good [)iactice to si't the licker-in undi'reasing as 
close to the licker-in as it conveniently c.in be in older to 
prevent the emission of fibre. 

It is as well to remember that the angle of the, mole knives 
is of gi'eat importance as w^ell as their distance from the 
lickor-in. 

Having fiiiishe.l with the feed parts of the caid, the flats 
may next be adjusted, altboiigh perhaps some would })r('fcr 
to sot the flats first. 

On many cards, at least when it is najuired to set the 
hats, it is necessary to take off the worm pulley to permit of the 
Hats hoiiig turned round hy hand hy means of a handle or 
key placed upon the specially prepared end of the, worm shaft. 

Having selected a setting flat, w^e may take out a Hat or 
tw'o on either side of it. 

Assuming three setting places with two supjiorts betwx'eii 
the setting screws, the supjioi'ts are moved out of the way, 
and the st'tting Hat is worked round hy means of the handle 
to the first setting point. Here adjustments arc ma<lo to, 
say, a gauge of in. 

The same procedure may be adopted with the other setting 
points working from back to front of the card, and afterwards 
going over t^io work from front again, as altering one 
setting point is apt to affect the sotting at another point 
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somewhat. Afterwards the two side supports on each side 
of tlie card should be broujjjht up to just nicely touch the 
fiexibles, and the flats replaced that had been taken out 
beside the sotting flat. 

Coming now to the doll'cr, this should bo sot as close as 
possible without touching, say, to a gauge of j in. if 
convenient. 

The doffer comb need not be set as close as this. 

The cylinder’ undercasing may be set wide at the front — 
say, (5asy to several gjuigos’ thickness put together — but it 
should be a good deal closca- at the back. 

Before recommencing vork every precaution should be 
taken to ensure that noiui of tlu', wires are rubbing, a good 
plan being to turn the cylinder and dotfer by hand with the 
engine stop[)ed, meantime carefully listening. 

Care should ho takcui also to have all the parts well screwed 
up, and to liave all the bearings well oded and all belts and 
cords replaced. 


COMBING. 

Q. 1898. What parts of a Heilman combing machine 
would you liavo to adjust if, after combing Egyptian 
cotton, you proceeded to comb a good quality of 
Sea Islands ? 

A. Wo have known Sea Islands and Egyptian cotton to bo 
both advantageously worked on the comber with the same 
setting and timing, but should not care to try this for mode- 
rate Egyptian and long Sea Islands cottons. The distance 
between the flutes of the bottom feed rollers and those of 
the long steel detaching roller may be lj;| inch for Egyptian 
cotton, while f inch ought to be added to this for long Sea 
Islands, giving the distance as 2/,^- inches. The distance 
between the flutes of the long steel detaching roller — an 
important sotting point — and the front edge of cushion plate, 
or bottom nippe]*, may be I inch for Egyptian and 1^",5- inch 
for long Sea Islands. 

The nippers may be set to the cylinder needles and the 
top combs to the cylinder segment, with a 19’s gauge for 
^Egyptian and a 2rs for Sea Islands. We may have detach- 
ing roller forward, and nip about one tooth of the index 
wheel later for Sea Islands. Other settings and timings 
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differ little, if any, for the two cottoas, and the remarks 
made apply about equally well to single and duplex combers. 

Q, 1897. How would you proceed to set tlie various parts 
of a single nip Heilman combing machine relatively 
to one another when combing Florida Sea Islands 
cotton ? 

A. The tiJiiing and setting of a combing machine are of 
the utmost importance in any case, and are affected some- 
what by the following considerations ; Th(; amount of waste 
to be taken out, the length of staple and tlie w(Mght of lap 
operated upon. In setting, ctirtain gaugcis of special con- 
struction have to bo used, and very great assistance is 
rcndonul in timing and setting by a special index wheel fixed 
on the cylindt'r shaft at the end of the machine. This 
wheel contains eiglity teeth as the standard, and is divided 
and marked out in twenty portions of four teeth eacli, with 
a special p(jintc‘r to show the positions accurately. This 
method of division provides that one tooth is a quarter of a 
mark, two teeth a lialf, and, of course, tbriM'- tt'-eth three- 
quai’ters of a mark, without any necessity for these sub 
divisions being marked on the fac<i of the ind(‘X wheel. The 
timing and sotting of a comber boar a strong analogy to the 
timing and setting of a loom or mule, in the importance of 
their effect upon the correct working of tlu' machine; but 
the difficulty of adjustment on a comber is greatly minimised 
as compared to the other machines by the provision of this 
index wher'l. Loom overlookers would doubtless more 
readily acquii’o facility in making correct adjustments if they 
had an index wheel marked out in this fashion, and instruc- 
tions were given to them to get the shedding to commence 
at 4^ and tlie picking at G, and the beating up to 10], etc. 
Similarly mule overlookers would not be liable to get far 
wrong if they had to set the backing-off fiictiou to engage 
at 7^, the fallers to lock at 8J, etc. Wo put it this way 
because this is largely what is the case with the comber by 
the provision of the index wheel just explained. The feed 
rollers for long Sea Islands might bo set 2,^,. inch from long 
steel detaching roller, the latter being an important setting 
point, although in this respect lieing probably second to the 
cylinder. With the index wheel at about 5 we might have 
1] inch gauge between front edge of fluted segment on the 
cylinder and long steel detaching roller, and wo might have 
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a 22’s between llutes of the Haine fluted segment and 

the flutes of tlie long steel detaching roller. Th(! n'ppers 
ought to have a sheet of writing paper to e(pially and 
firmly between them, and there may be a 1,",, inch giinge 
used between front edge of cushion })late and long steel 
detaching roller for long Sea .Islands cotton, and the nipper 
knife might b('. set with about a 2l's gauge between it and 
the needles of tlie cylind(ir. As laggards the leatlu^r dcta(;h- 
ing I’olhirs, we might set them to have a piece of writing 
j)apor Ixitween the flats of tlunr brass ends and the lifters, 
wlien the lattcjr are in their lowaist position, and the leather 
rollers are resting on the fluted segment of the cylinder. 
The to}) combs may l)e set to have a ID’s gauge hetw'cen 
them and the cylinder fluted segment, and to about l-l’s 
angle. As regards timing, tlai fe(‘d roll(n’s might be set to 
move at about 5, the detaching rolha- about h, the top comb 
to bo down /)i, the ni})pers to clos(‘ about Dj, and the clutch 
wheel (Messrs. Dobson’s new comber) to l)e in gear at about 
ij, all tluise, of cour^o, being a})|)roxinuite timings. For 
Egyptian cotton the above settings would also largely hold 
good, the chief exceptions being that the; distance between 
flutes of detaching and feed rollers would be reduced to 
inch, and the distance' between flutes of detaching roller and 
front edge of cushion ])late would be reduced to i inch. 

Q. IDOJ. You are watching the operation of a combing 
machine, and you notice that the sliver as delivered 
is cloudy oi- curled. To what causes would you 
attrihuh.' these defects, and how^ would you remedy 
them ? 

A. (lurliness of the fine web delivered by a comber head 
is of very frequent occurrence, and is sometimes diflicult to 
remedy. 

A very common cause is not having the short top fluted 
piecing I’ollor jiarallel with the other two detaching rollers. 
This roller can be very readily distui’bed from a parallel 
condition owing to the method of sustaining it. The inter- 
mittent action of the machine and carelessness of tenters 
may lead to its disarrangement. Very dry weather some- 
times leads to the evils specified, and recourse in such cases 
may be had to the degging can. 

Guiding is very frequently caused by defects in connection 
witli the leather- covered detaching rollers, such as being 
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. short of lubrication, badly covered with leather, and not 
being properly set and timed. The remedies in such cases 
are obvious. Cloudiness of the fine fleece may bo caused by 
unlevel sotting or covoriiig of the nippo s. If the nippers do 
not hold the cotton firmly all across, tho fibres are liable to 
be pulled from tho nippers in tufts. Dirty cyliniei‘S and 
flocking should be guirded against to prevent cloudiness of 
the web. 


DBAWFIUMES. 


Q. 1896. J Tow would you set tho rollers of a di awing frame 
if you were drawing slivers made from either good 
Dbollerah, Texas, Brown Egyptian or Sea Islands 
cotton ? How would you arrange the drafts in each 
passage ? 

A. ’’.riiere are several fundamental principles which chiefly 
regulate tho distance apart of the drawing or “draft” rollers 
in a spinning mill ; (1 ) The distance from c(mtr(' to centre of 
front and second rollers should always slightly exceed the 
length of the cotton fibres, say by of an inch. This 
applies more ])articularly to th(5 front and middle i-ollers of 
the mule or ring frame. (2) When there is a very small 
draft the rollers can bo farther apart, as between the back 
and middle rollers of the various machines. (3) The thicker 
the body of fibres operated upon, the fartlier apart should 
the rollers be. Because of this the rollers in the card-roojn 
are set a greater distance from centre to centre of adjoining 
rollers than the corres})onding rollers in the spinning-room. 
The greater diameter of tho rollers to some extent compels 
this. Coming, then, moie particularly to the drawframe, for 
good Dhollorah wo might have tho first, third and fourth 
rollers 1’ inch diameter, and the second roller 1 inch 
diameter. A good working distance between tho leathers 
of the first and second rollers would be of an inch or so, 
and between the otlier lines of rollers we might have the 
same or a little greater distance. The total draft would be 
about six, as doubtless six ends would be put up together. 
This total draft might be split up as follows : Between first 
and second rollers, 2'86 ; between second and third, 1’71; 
and between the third and back rollers, 1*22. 

VOL. III. 4 
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Proof : — 

G total draft __ 

1*71 X 2-HG 

For Ainerioaii cotton, such as Texas, it is usual to have 
tlie rolku’s lai'f^or in diametoj’ than as given above for Indian. 
(Common dimensions are 1;’ inch diameter for iirst, third 
and fourth iron rollers, and inch for second roller. 
Something a little more or less than of an inch space 
might he allowed between the various lines of rollers, the 
wider distances being usually reserved for the back rollers. 
Tlui drafts for Texas might be as given for Dhollerah, or a 
little varied therefrom. In many cases the rollers are I inch 
loss diameter tluit as above given for Ameiican. 

For J'jgyptian and Sea Islands we could have the diameters 
of the rollers as given for American, or, say, IJ. inch for 
the first, thiid and fourth rollers, and Ij inch for second 
roller. There miglit be a sjiace of to ,1 of an inch or 
more betw^('en the various lines of rolleis, according to tlic 
dianietei’s of the rolhu’s and lluj length of the cotton. If six 
ends w^ere doubled the drafts might be as given above for 
Indian and American. If eight ends were doubled the dralts 
might approxinate to the following: 3-1 between tirst and 
second lines, I 'Do between second and third linc'S, and ] '31 
between third and fourth liiu‘s. 

Proof : -- 

8 total draft _ . 

3-1:^ X I -Do " '' ' 

The drafts for all tliese cottons might be the same in each 
of the thr(‘.e heads of drawing usually employed. 

It may be added that an approximately correct i itle for 
apportioiiinij I he drafh of a draw^ frame is as follows: (1) 
For the middle draft of the three, (ixtract the cube root of 
the total di'aft. (2) Exti'act the square root of th(‘ middle 
draft thus found for the back draft. (3) Divide the product 
of the two drafts thus found into the total draft in order to 
find the front or delivery draft. 

For example, take a case wdiere eight slivers are doubled 
together and a total draft of (dght is required 

(1) 3/8 = 2:= middle draft. 

(2) - F4 = back draft. 

/ON t- 7 ^— o = 2*86 front draft. 

I'Jj 1*4 X 2 
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Q. 1900. The slivers from a linishinfr drawfivimc arc 
found to he very uneven ifi wci^dit at irre^uilar in- 
tervals. Wliat, in your 02 )inion, is tlu; reason for 
this, and how can it host l)e picveiite.d ? What 
happens if the cotton used is uneven in lenj^th? 

A. The first tliinj^^ to inquire into is the uniformity of the 
laps from the finisher scutcher, both as re'^ni.rds wei^^ht of 
full laps and w(!i^]it yaid per yaid of tlu* laj). If this is 
found to be sufficiently wron^ it will he re(juisite to trace 
the cause. Very probably this ^\ill he lound in something 
belonging to the piano feed regulator, such as dirtiness of 
the parts, something liaving worked lf)ose, or slackness and 
slipping of tlie cone drum ladt. 

It may ho caused by tJie scutcher f(‘od motion, or possibly 
l)y tlie opener feed regulator. 

Again, such unevenness has often he(‘n traced hack to the 
hopper feed. 

IToviding the lap is right when it leaves tlie finishm’, it is 
probable that tlu; sliver will reach tlu; drawlraiiu; in a 
sufficiently uniform condition to make us conclude tha,t the 
irregularity is caus(;d in tlu; dniwfra,me itself, although it 
is sometimes caused at the comber when flu' lalhu- is used. 
At th(; drawfraine a great cause of 11 ‘regui u’ work is the 
imperfect action of tine stop motion, and the various parts 
sliould all Ik; test(;d and carefidly watc.lu'd to det 'ct such 
imperfect action. Bometimes irregularities can h(; trac(;d to 
defects in connection with tlu; drawing rollers. 

If uneven work pass(;s forward beyond the drawframe it 
is almost certain to give yarn that is irregular in counts. 
When the cotton is uiuiven in length it is dillicult to got 
uniform drawing, because the rollers cannot ho set to the 
hifst advantage for both long and short fibres at the same 
time. There is a tendency for the short fibres to come out 
in bunch(!S, and to leave correspondingly thin places of sliver 
elscw'here. 

Q. 189<S. If you were spinning IQ’s twist yarn and you 
w'oro asked to sjiin 'JI’s hosiery, wliat changes 
would you make in the S(;tting and w'orking of the 
drawing and roving frames ? 

A. If this change were to be of some permanence it is 
possible that the quality of cotton would be alterc;d. Suppos- 
ing cotton of shorter staple be used, then the rollers of the 



62 


COTTON SPINNING. 


drawing ami roving fraines should bo set closer togcjther if 
at all convenient. In many cases of small orders it is quite 
prolmble that nothing but the mule or ring-frame would be 
altered, the various adjustments of twist, counts, etc., being 
made at the proi)er places of tin*, final spinning machine. In 
many cases the cotton might remain the same and the altera- 
tions divided out between the drawing frames, bobbin and 
lly frames, and final spinning machine. Assuming this to 
be the case, the change jMuion for counts on the drawing 
frame would require proper alteration, say a larger wheel in 
proportion to the amount of in<aeM,se,d thickness of sliver re- 
quired at this point. At the roving frame several wheels 
would require to be altered according to well-known rules. 
The change pinion for counts or hank roving would require 
making larger in simple pro])ortion to t}u‘. itutreasc^ in thick- 
ness of the roving. The ratchet or rack wheel would re(juij*e 
to be made smalhu’, while the twist whecd and tlie lifter wheel 
or strike wheel would require to be made largej’, all three 
in proportion to the S(juarc I'oots of the rovings previously 
making and tlioso intending to make. 24s hosiery would 
probably require to be of good quality spun from very fair 
cotton, and because of its soft, (dean character the twist 
would ro()uire to be k(‘})t down as much as possible, and 
every care should b(; exercised to keep the rovings free from 
motes or slubs, as these are fatal to the processes of hosiery 
manufacture. 

Q. 1897. Tf you had drawing frames constructed and 
arranged for the preparation of slivers for 80’s 
Egyptian yarn, state fully what changes you would 
make in adapting them to draw slivers prepared 
from Broach cotton for 20’s yain. How would you 
set the rollers? Give briefly your reasons. 

A. If eight ends were being put up together for the 80’s 
Egyptian — as is often the case with these yarns— it is very 
probable that we should make two of the back spoons used 
for slivers going to each front delivery inoperative. In which 
case corresponding alterations would have to be made in the 
traverse guide. If this cour.se were adopted the draft would 
have to be diminished from about eight to about six. In some 
instances the full can knocking oil motion has a change 
wheel used in connection with it, and in such cases this 
wheel would have to be regulated in size according to the 
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change made in the thickness of the sliver. If the diameter 
of the sliver were varied considerably, then it is not unlikely 
that the si/e of aperture in the front trumpet tube would 
have to be altered in proportion. Perhaps the most important 
point to attend to would be the adoption of means by which 
the rollers could be got sufhciently close to accommodate the 
length ol fibre. It is common to make the rollers much 
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larger in diamctei’ for Egyptian than for Indian cotton — say, 
for instance, inch diameter for front iron roller, and 1 
inch diameter for middle roller with Indian cotton, and \!, 
inch and 1| inch diameter respectively for Egyptian. To 
get the best results, tl>erefore, we should ]-equi]e new top 
and bottom drawing rollers. The weights on the rollers 
could conveniently be altered witli lever weighting, but with 
dead weights it is a question as to wlnjther it would pay to 
got new weights for the slight amount hcaviei* which it is 
usual to allow for the Indian, 



54 


COTTON SPINNING. 


Driving of Draiving- Frame Boilers, 

In an ordinary cotton spinning mill without combing 
all ih(3 machines contain three pairs of drawing rollers, 
except tlu; drawframe,*in which there are four paii's. Hav- 
ing four pail’s of rollers on a di'awfi’aiiK' soiiu'what com- 
plicaUiS the driving, and there are several methods more or 
less in use. IVohaldy th{‘. most common arrangement is the 
oiHi shown at i) (Fig. S). 

Messrs. Howard d Jlullough, for instance, make any one 
of the thr(!e nudhods shown in Fig. H, according to napiire- 
ments. Fsually th(‘ break draft is between the first and 
second rollers, as at i>, (5, hut in the case of A this draft 
is between tlie second and thiid rollers. Having the wlieels 
that drive the intermediate rollers on the opposite side to 
the driving pulleys, as shown at A, is considered by sonic 
to he tlio most coincmient imdliod. The arrows in each case 
indicate tlie transmission of power fiom one roller to another, 
and it will he noticed that while at (1 the driving is direct to 
the hack roller fiom the front row, at J> the thinl roller drives 
the fourth or hack roller. Tin* break draft is that which is 
altered wIhmi we put on a dilTerent size of change wheel for 
draft. 

Q. Having threi* heads of drawing, six ends up at each, 
making finished sliver about 15 dwts. for six yards, 
and WMth drafts as under — 

("ard Middle Tiiiislier 
box. box. box. 

Iletween front and second roller 1*7 d*5 

,, second and third ,, 1*8 1*8 J -d 

,, third and fourth ,, 2*1 1*7 1*1 

how^ would you arranges the drafts to ensure more 
easy drawing and hettoi* results, while still I’ctaining 
the same w’eigh't j)er yard of finished stulV from the 
same card stuff? 

A. An essential condition of this problem is that the final 
product of all the three; total drafts shall be the same after 
the rearrangement as h{;fore. 

It is requii'cd to proportion out the three total drafts and all 
the intermediate drafts in a manner calculated to give better 
working results. At present w^e have 
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2‘1 X 1‘8 X 2*3 = fi-GO = total draft at the card box. 

1‘7 X i -8 X 1-7 = 5*20 „ „ „ middle l)ox. 

1-1 X 1-3 X a-G = 5-00 - „ „ „ rmishor Ijox. 

The product of tlu'.se three total di'afts will thei’efoi'e be — 

H-G<J X 5-20 X o-OO - 22G. 

While th('. filial product is suitable for actual workings it is 
at once evident that the three total drafts are (]Uite wj'ong, 
as they should be practically alike. 

At the saiiKA time, the middle dnifts are very badly propor- 
tioned, excejit ill the bnisher box, where a litlk* moi’e dralt at 
tlui back a,nd second from back jiositions would have ^ivim 
^ood results. 

lu many cases the draft m ea,ch head ol draAvin;^ is kept 
thii same, and wo mi^dit extract th(‘ cube root of 22G to find 
what this siiould be, or we mi'^bt lind suitable drafts by trial, 
thus — 

()•] X (; 1 X ()T - 22098. 

Tlu'se will tluM’eforo do very nicely. 

An approximately corr(‘ct rule for ])roportioninj4 the total 
draft of a drawframo is j^ivon a few pa^es earlier in this 
treatise: but it will be (piite convenient to simjily take the 
finisher box as i^ivi'ii, and slightly modify tb(' ib'cimal points 
according to the haichin^s of practical expcrienc-e 
Pack. IMiclclIo. Front. 

Thus, card box, 1-2 x I'G x 3*2 -- (i’Ml. 

,, middle box, 12 x I’G x 3*2 - ()‘144. 

,, back box, 1*2 x I'G x 3‘2 G'lll. 

The linal product of these three total drafts will bo just a 

few decimals hi<^her than what is reipiired, but should bo 
suflicieutly near. 


FLY FFAMKS. 

Q. 1898. Suppose that in building a rovin^^ bobbin you 
found the coils were being laid too wide.ly apart,’ 
what course would you take to correct the fault? 

A. As fai’ as it goes this (piestion appears to the mind 
of the author as a typical and practical (juestion, such as 
ought to find as much prominence as possible, both in teach- 
ing and ill the examination papers, as it is the kind of thing 

^Sco also page70i 
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we have to deal with in a?.tual practice. In the opinion 
of the author, no student who cannot answer this question 
correctly is worthy of a first honours, no matter what else he 
may know. If the coils were being laid too widely apart, 
then, evidently, the speed of the top rail or lifter would 
require to be reduced to the required degree, the rate of 
delivery and the winding-on of the roving remaining the same. 
In some cases this would be accomplished by jmtting on 
a less strike wheel, while in other cases a wheel belonging to 
the short lifter shaft train of wheels at the end of the frame 
would bo clianged. In some cases it would be possible to 
alter another wheel nearer to tJie cone drum tluin the small 
strike wheel for driving the reversing l)evels. The question 
only calls for a short answer. 

Q. 1890 , What parts of a roving frame arc, directly or 
indirectly, driven from the twnst wheel, and how 
are they affected by a change of that wheel ? 

A. The twist wheel is by far the most important wheel 
about the frame. It is fixed on the inner end of the jack 
shaft, or main shaft of the frame, and, with the exception of 
the spindles, it is connected more or loss to every motion 
about the machine. It drives the top cone drum sJiaft, and 
from the end of this latter shaft is connected a train of 
wheels by which the drawing rollers are driven. Through 
the medium of the cone drums it is connected to the lifter 
and differential motion. If it were pulled off and the frame 
started the rollers and the lifter would stop, the spindles 
would go on as usual, and the bobbins would keep on revolv- 
ing ; but in a bobbin leading frame they would revolve at a 
reduced rate, so that no winding could take jdace. The chief 
duty of the twist wheel, of course, is to regulate the twist. 
This is done by putting a smaller wheel on when more twist 
is required, as when going on finer counts of roving. This 
smaller wheel drives the rollers more slowly, and allows the 
spindles to revolve at the same rate as previously, so that the 
same revolutions of spindle are made to a less delivery of 
roving, which, of course, means more twist per inch. A 
larger twist wheel puts less twist in by causing more material 
to issue from the rollers to a fixed number of revolutions 
of the spindles. It is not so easy to see the exact effect 
of a change in size of twist wheel upon the lifter speed and 
the differential motion. Suppose we change to a finer hank 
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roving, and we put a less twist wheel on, what effect will it 
have on the lifter and on the sun wlieel? As regards the 
lifter, it is made to go more slowly by a less twist wheel 
being put on, and the author has known many carders to 
imagine that no furtJier attention need bo j)aid to the lifter 
speed. This may do foi‘ a small change, but not for a change 
of any magnitude. In this case the less twist whtiel slowers 
tlie lift so much as to compensate f(>r tlu‘ slower rate at 
which the rollers deliver th(5 roving. ^^hit this does not meet 
the case. The lifter, in addition, reipiires to be ti’avorsed 
more slowly to compensate for the roving being thinner, with 
which effect the twist wheel has nothing to do; as the lifter 
wheel is usually a driver, it follows that a less liftei- wheel 
sliould l)(^ put on for liner counts as well as a less twist 
wheel. Take now the connection of the twist wheel to the 
sun wlicol, and consequently to the bobbins. In changing 
to liner hank roving the less twist wheel pin on will cause 
the sun wheel to revolve more slowly, which means that the 
bobbins will revolve moio slowly in a bobbin leading frame, 
and more quickly in a liyor leading frame. In either case 
compensation is made in the winding for the reduced rate 
at wdiicli the roving issues from the lollers, and this does 
all that is jequired until the coinph'tion ol tiio first layer. 
Immediately tlie ffi'st layer is deposited upon tlu', bobbin it is 
necessary all through tlic set afterwards to make compensation 
in the wdnding foi* the thinner nature of the roving, as well 
as its slower lale of delivery by the rollers. As every layer 
of roving put on the bobbin is thinner than when on the 
former liank roving it is necessary to ease the winding to 
a less degj-ee than foi*mcrly at every change. This second 
effect is produced by a cliange in the size of the ratchet 
wheel. A hirger ratchet wheel is put on, that is to say, a 
wheel that is the same diameter, but it contains more teeth. 
As a consequence the teeth are less, and each change now 
moves the cone strap to a less degree than formerly up the 
bottom cone. 

hig. 9 gives a general vievV of a fly frame as made by 
Messrs. Howard A Ihdioiigh. It will be noticed that the 
twist wheel, T, W, at tlio inside extremity of the pulley 
shaft, drives almost all parts of the huine, either directly or 
indirectly. The gearing plan of a slabbing frame as made by 
Messrs. Hetherington is also given in Eig. 9 (a). 
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Q. 1900. Desoj'ibe the construction of iiny differential 
motion of a roviu‘>[ frame you are acquainted with. 



PRACTICAL MANlPtTLATlOK OP MACHINERY. 


59 



Fig. 9 («) 
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* (rt) to slip or (6) not to advance when the traverse 
was cliangcd. If you know of any means by which 
either of tlieso faults can be prevented, describe it. 

A. Iloldsworlh's ditfercntial motion is the oldest and best 
known form. In tliis there iire five wheels, four of whicli 
are bevel wlicels of equal si/e gesxring into cixch other. The 
fifth whciol is the sun wheel. One of the four bevels is the 
main driver of the bobbins, and if the sun wheel were 
stopped it would j-obite tlu', bobbins at the same speed as 
the spindles. Two of the be\(3ls an*, carried l)y the sun 
wheel, and are carjier wJieels, of which one is only a balance 
to the other, and could he dispensed with. The other bevel 
is the driven wheel of the sei’ies, and is compounded with 
the first wheel of the “swing motion”. The action of the 
sun wheel and caniers is such that in a holihiii leading frame 
every time the sun wheel makes one revolution two revolu- 
tions ai‘e given to the hohliiii wheel in addition to those 
obtained from the main di'iving. 

If the cone belt slipped, th(.) ends would run slack, because 
the sun wlieol would run too slow, and therefore so also 
would the liobhiiis. 

If tlie cone belt did not advance properly it would tend to 
stretch the*, ('iids in ])roporti()]i to the amount of the delay 
of the l)clt. Various devices have been brought out with 
a view to iire.venting or minimising such defects as the 
above. Tlie most inipoj tant is the great adoption of improved 
differential motions, which imj)os(5 l(‘ss work on the cone 
belt. 

Ill some cas(3S dujdex cones are adopted, and in others 
divided bells for the purpose of reducing such evils as the 
above. 


IIoldswokth’s Motion. 

It may be \nu;11 to add here an extended di3scnption of 
Holdsworth’s motion, and follow with one of the newer 
motions. It must be borne in mind that the power to drive 
all the parts of the liiachine is derived from its main shaft, 
which has a iiniforiii and constant revolution. Keferring to 
Fig. 10, a proper train of wheels drives the drawing rollers at 
a uniform speed ; anotlier tiain drives the spindles also uni- 
formly from the wheel P upon the main shaft, M. These are 
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what wo may term tlio constants. Wo may now got at the 
variants, tho bobbin and tlio moohanism which drivers it. 
Power is taken from tfie main shaft through tir; wiieol Q to 
tho top cone drum, one of a pair, by tho use of which tho 
variant capability is bi-ought in. From the toj) coiio drum 
power is tiunsmittcd by means of a straj) to th'.* b )ttom cono, 
upon tho axle oi* shaft of whicli is a small pinion wheel, 
K, gearing into the sun wdioel, N. U})on tlie wliool N two lugs 
are cast to form boai’ing foi- tho wlioels Ji, L,, thi-ough tho 
first of w'hicli the])o\vor is transmitted to tho wh<‘ol 0, whilst 
is an idle or at most a balance wdio ;1. TIk^ liovel wdicol, 
K, is tho main driver of tho iin-angement. P>oing fixed to 
the shaft and revolving with it in Iho direction indicated, it 
turn-s tho wheel F, as marked, this again causing the hivel 
to which iho whoil 0 is cast to iv.volve in the direction 
shown, which, it will ho ohsjjved, is opposite to tho revolu- 
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tion of tho main shaft. The wheel N, and tliosi' eounecied 
with it, are necessarily loose upon the shaft, l\r, to admit 
of their revolution and variable movement in the o})posite 
direction. If tho bottom cone jiinioii, K, wuis not moving, 
the ra'.e of revolution transmitted from the be.vcl, K, through 
the wheel, L, to thc5 bevel attached to tho wheel 0 would he 
exactly equal to that of tho shaft, M, upon which it is fixed. 
Thus the wheel 0 driving the bobbins woultl revolve at the 
same rate as the wheel, P, driving the spindles; only tho 
revolution of the tw^o wheels would he in opposite directions, 
and spindles and bobbins, as a consiH] nonce, ^v()uld revolve 
exactly at the same rale, in which state no winding could 
take place. The powo* to diiuinish or accelerate the rate 
of revolution is derived, as we have traced, from tlio cones. 
As the wheel N, driven by the cone pinion, R, revolves in 
the direction of its arrow, the speed of the wheel L and its 
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connection, the wheel 0, are accelerated in exact ratio ; and 
thus the excess speed of the bobbin over the spindle is 
obtained. At tlie coininencoment of a set the bobbin innst 
run at its inaxiinurn rate, and the machine therefore ))ogins 
its work with the cone strap upon the largest diameter of 
the driving cone and upon the smallest of the driven cones. 
With the (loposit of every layer of rove upon tlio bobbin the 
strap is traversed a little distance fi'oni th(i larjjjest diameter 
of the top conci and each successive change until, with the 
full bo))bin, the minimum diaiiK'ter is reached, giving the 
minimum rate of revolution to the bobbin. 

A chief defect referred to above will now be easy to 
discover. It li('s in the fact that the_\vhol(j of the differ- 
tiiilial mechanism revolv(‘s in a direction opposite to that 
of the shaft, M, upon which it is carricid, at any rate with 
a bobbin-leading frame. 
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Messuh. PIowakd i\' lluLnoLiGir’s Motion.^ 

Messrs. Howard it JUdlough have el’fccted considerable 
modifications in the construction of the a})paratus, as will be 
evident from the following description. On the main shaft, 
A (Figs. 11 and 1 2), is cast a boss or cross piece, G, for the recop 
tion of, and to form a bearing for, the small cross shaft carry- 
ing the bevel wFeels, F, H. Loose on tlie sliaft. A, is the bell, 

I Fig. 11 shows th’a motion as it works on the marjhine, while Fig. 12 
show.s the various component parts in detail. The letters are the same 
in each case. 
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or, as it is sometiinos called, the socket wheel, C, which throuj^di 
its connections drives the bobbins. Attached to the wheel c'^is 
the bevel wheel, D. Beyond the cross shaft, and loose, upon 
tlie main shaft, is the whetd, B, in cojinection with the lower 
cone drum ; upon the extended boss of this wheel is cast the 
bevel wlieel, E, whicih gears into the bevel, F. ThGs(>. c.on- 
stitiite the parts ol tlie lU'w arrangement, the action of which 
is as follows ; The shaft, A, revolves round, cjirrying the 
boss, G, and the cross shaft around with it. Jf jio distiirbiju'- 
factor interfered all thti whecds geared together would, as we 
have also seen in tlie old aiTang(‘jn(!ut, revoha; together, anvl 
no winding would take place, as the speed of the. hobbins 
would be the same' as that ol tin* spindles. In this case, 
however, it is neccissary to note that the iv.volutions of the 
various wheels are all in one din'ction, and thus entail little 
expend ituri^ ol ])owej' beyond that requii'ed to o^■('reolnc the 
inertia of the vailous jiai’ts ol the machine and to maintain 
them in motion. It will thus be seen that the chief di'fect 
of the old uj’i augenient is much diminished, the gi’oat 
waste of power and the strain upon the working parts, and 
espiicially upon tlie (ioiu^ st)\i,p. We now, howmer, wajit the 
winding to be performed, and in order to do tbih the bobbins 
must revolve as befoi-e, fasler tlian the spindles. As in Ibo 
previous ease, the dilTereiitial jiower is obtained from tlu' cone 
drums, the bottom one of which through its coiineetions 
drives the whetd, B, which through its attached bevel, F, 
working into the bevel, h\ on the ci'oss shaft by means of the 
small bevel, H, on its opposite extroniity, accelei-ates through 
the bevel wb(*el, D, the bell wdieid, (),’ driving tlu' bobbins. 
This acceleration is to the extent ol the motion it <lrives from 
the cones. With the coninioncement of a set, of course, the 
bobbin starts at its niaxinmni rate of revolution, whilst its 
rate is diminished by tlie shifting of the cone strap in the 
usual ^yay. It will be seem Unit in this arrangement the 
revolution of the siiaft, A, lua'omes a help to tlu' cone sti’ap 
instead of a hindrance and an obstacle, as in the oldi'i’ form. 
This motion is the invention of Mr. Twoedah*.. 

It may be added that several other excellent ])atented 
differential motions are on the market, and have I’eceived 
extensive and successful adoption. 
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CalciUatiom on Tweedalcs Motion, 

It may bo said that if the cone whejl, B, went just the 
same speed as the shaft, the cross shaft beveds, II, F, would 
have no axial motion. 

The wheels, H, F, have their maximum axial rn )tien when 
the cone wheel is stopped, owing to the cone bolt b.iing 
sUwjkojiod for dofling or other purposes. 

Wheai working tluo'C are thi’eo distinct actif)ris taking place : 
(1) n acts as a clutch with 1), and endeavours to take 1) 
round thi ^ way as fast as the shaft. (2) F rolls round F, and 
in this way the. cross bevels, H, F, are mad(5 to rotat(5 on 
their own axis. (8) The cone wheel, B, E, i!i its revolution 
a^so endeavoui’s to revolve the cross hev(ds and sh:ift, but 
in the opposite direction to that obtained from tlie direct 
rotation of the pulley shaft. 

The s(’cond motion goes to negative tluj first motion, and 
the third or cone motion goes to negative the socor.d, so that 
the first and third motions assist each other. 

Taking the sizes as given on the sketch — 

B. W _ 40 4 
B, W rji) T)’ 

or a difference of one-fifth in size between tin; two. 

There is the same proportion betwe(m th(j cari-ier wheels 
E X H _ 18 X 1() ^ ] 

' ■ F X D 30 x"48 5' 

In actual mill practice the manager or carder sometimes 
desires to ascertain the revolutions per minute of the bobbin 
wheel, C or B, W. When this is done, it is only a case 
of simple speeds to find the revolutions per minute of the 
bobbins and, from the diameters of the bobbins, the inches 
wound on. 

liuies. — (1) If the cone wheel revolve faster than the shaft, 
then we may take it that the revolutions of B, W would equal 
those of the pulley shaft, plus one for every live revolutions 
gained by the cone wheel on the shaft. 

(2) Suppose, on the other hand, the cone wheel revolve 
slower than the shaft, then from the speed of the shaft 
subtract one for every five lost by the cone wheel. 

Every practical man should be easily able to act according 
to these rules, and the answer in each case will be the 
revolutions per minute of the bobbin wheel, B, W, 
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Examjyles. — -Ascertain the revolutions per minute of the 
B, W, with frame shaft at 325 revolutions per minute, and 
cone, W, making the following revolutions per minute, 0 
and 3 BO. 

(1) 325 - 0 - 325. 

- 05, ixud 325 - 05 - 200. 

5 

(2) ‘ 380 - 325 - 55. 

- 11, and 825 + 11 - 336. 

5 

Position of Jack Shaft. 

It is consid(jrod by some people that tlic arrangement of 
the dillerential motion shaft above the centre of the- lift 
causes the rovings to be slackened in the winding more at 
one exti’emity of the lift than the otlnn*. M(issrs. Howard Si 
Bullough, with their new motion and rearrangement of 
various parts, manage to put tlieir differential motion and 
pulley shaft more in the middle of the lift of the bobbin, thus 
tending to minimise tlie evil alluded to. 

Q. Keferring to the slubbing, intermediate and roving 
frames, say whether, when the bobbin leads the 
llycr, its speed is accelerated or reduced on the 
completion of the winding of each layer of slub or 
rove ; also say what is the case when the flyt^r leads 
the bobbin, and state the practical disadvantages 
which have led to this arrangement bciing generally 
abandoned. 

A. On these bobbin and fly frames in all cases the spindles 
and bobbins revolve the same way as each other, and in all 
oases winding-on is accomplished by having cither the 
spindles revolving faster than the bobbins, or else the 
bobbins faster than the spindles. 

The latter is now almost the universal practice, and is 
termed “ bobbin leading”. 

In this case the 8j)eed of the bobbin is reduced on the 
completion of the winding of each layer, while it is increased 
in the case of flyer leading. In all cases, so long as the 
machines are working, the speeds of the flyer and bobbin are 
most nearly equal to each other just before dofling. 

VOL. III. 5 
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The discontinuance of flyei* loading lias been principally 
brought ai)()ut by two disadvantages : — 

(1) When a roving liroke, the loose end often began to un- 
rove from the bobliiii and to lly about and mak(; waste and 
iireak other ends, and this is not tlie case with bobliin 
leading. 

(i2) l^^very time tlie frame was started with flyer k'iidiug 
tli(ire was a tendency to stn‘.tch the rovings, due to the back- 
lash in th(; niiui wheels which drive the l)ohhin being moni 
than that in the five whc(ds which drive the s])indl(\s, while 
with bobbin loading this only tends to slacken the roving 
slightly. 


VauIOUS (IaTjOULATIONS. 


Q. How many hanks and pounds per sjiindle can be pro- 
duced from th(‘. following: lievolutions of spindle, 
050; turns of spindk', for oiu', of front roller, OJ ; 
diameter of front rolku*, 1]; woihing hours of 
frauKi, 48; hank roving, ? 

A. (1) GoO _ revolutions of front rolhsr. 


(2) 11 '81 X 5 X 22 X GO x 48 
4 X 7 X 12 X 3 X 840 


41 ’3 hanks per 
spindle. 


^ 12-65 lb. per spindle. 

3*0 

Q. What twist wheel would be required to give five turns of 
spindle to one of front roller from the following: 
Driving whiiel, 54 ; outside spindle shaft wheel, 54 ; 
skew gear wheel, 50; wheel on spindle, 20 teeth; 
top cone drum inside wheel, 30 teeth ; top cone 
drum outside wheel, 40 teeth ; front roller wheel, 
115 teeth ? 

A. (1) 1 X f)4 ^ _ j^.92 revolutions of spindle to one 

^ of frame shaft. 


(2) For five revolutions of spindle we get one revolution of 
front roller, what revolutions shall we got of front roller for 
1-02 of spindle? 
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1-92 X 1 
5 


= "384 revolut)io?is of front roller to one of 
frame shaft 


Wo liave now the particulars for a final .speed calculation. 
(3) •384 X 115 X 30 

40 X 1 


^ 33*12 twist wliccl. 


Q. A mill working E<(yptian cotton and, .spinning OO’s 
twist contains 50 nudes of 1,020 spindles (!ach, aiul 
])roduces 19,125 Ih. of yarn in a week of oOJ, hours. 
The sluhbing frame produces 19,800 Ih., and each 
slnhhing spindle produces 50 Iiaidvs of 1-liank 
roving. 'TIk*, in termed iat(‘ frames produce; 19,050 
Ih., oacli spindle pi'Oflucing IH liauks of 3-liank 
roving. The roving frames produce; 11), 500 Ih., 
each spindle producing 39 hanks of 11 -hank roving. 

(1) How many frame s])indles of each soit ai’(‘ there 
in the mill? (2) What is tlu; draft m the frames? 
(3) How many haid\s per spindle i)er week arc; 
these, mules doing? Xolc. -Tin; slubbers are su])- 
plied with a •20 haidf slivei- from the dr.iwlVanK*. 

A. (1) S|)indl(;s leipiired: -- 

Sluhhiug -- 19,800 50 -■ 390 kindles. 

Iiiterm(;diat(; = 18 3 — 10 lb. jau* spindle, 

and 19,050 -f- 10 = 1,228 spimlles. 
lioving frame = 39 11 ' 3*51 lb. per spindl(‘ 

and 19,500 -m| 1*54 ^ 5,508 roving spmdk'.s. 

(2) Drafts:— 

Slubbing frame draft 1 *2 - 5 draft. 


Intermediate frame draft = 


3x2 

1 


0 draft. 


Roving frame draft = — - 7*3 draft. 

3 

Mule draft = - 10-90 draft. 


(3) Mule hanks per spindle : — 


19,125 x 00 
50 X 1,020 


^ 22. t hanks. 


Q. 1896. What is meant by a “ constant number ” in 
making calculations? Give an example of its use. 
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A. A '‘constant number/’ as used in the cotton trade, is a 
“dividend” which may at any time be divided by some 
required quantity oj‘ condition, and the quotient thus obtained 
will be the wheel necessary to be put on to give the required 
condition; or the converse of this rule may be used. Thus, 
“a dividend for change pinion is a number which, divided by 
any requii-ed draft, will give the necessary change pinion, 
or divided by any change pinion will give the draft ”, “ A 

dividend for twist is a constant number, which if divided by 
any desired turns yier incli will give the requisite twist wheel. 
If divided liy any jiarticular twist wheel, it will give the turns 
per inch to be ]nit in.” Where a number of 'machines ai'O 
working with certain whofds that are seldom changed, whilst 
at the same time the counts are often varied, there is no doubt 
that “ constant numbers ” are exceedingly useful. The use of 
the constants gives us a kind of shorthand arithmetic, and in 
this I’Gspect they fill a similar jiosition to the slide rule. They 
are of little use in mills which do not often change counts. 
Our remarks may lirst be illustrated by the change pinion for 
draft. It is well known that the front roller wheel, crown 
wheel, back roller wheel and diameter of back and front 
rollers are seldom varied as com])arod with the change 
pinion. When we have a little leisure time therefore in the 
mill we can take the above five particulars and work out a 
draft calculation as far as it will go. For instance, we will 
assume the following particulars to be on a self-acting mule, 
bearing in mind that exactly the same kind of working will 
apply to the ring frame, bobbin and fly frames, some draw- 
frames, the carditig engine, etc. ; — 


Wheel on front roller . . . 18 teeth. 

Wheel on back roller . . . 54 ,, 

Crown wheel 90 „ 

Diameter of front roller ... 1 inch. 

Diameter of back roller ... 1 ,, 


= 270 constant. 

18 X 1 

To show now the practical utility of this constant : The 
number 270 is kept conveniently recorded, and if at any time 
we desire to find the roller draft we simply divide by the 
change pinion which happens to be on. Thus, if there be a 
35 change pinion on, the draft will be found as follows : — 
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09 


270 

35 


=- 7*71. 


If, on the other hand, wo desire to find what draft a certain 
change pinion will give, we simply divide the constant by 
the change jiinion. Thus, if there he a draft of H retjuired, 
the change pinion necessaj’y wdll he : 

^ aS-TS, OI-. siiy, M. 

8 

For getting the twist constant we should adopt substan- 
tially the same mctliod, but the calculatio!i is a much more 
com])licated one. An excellent general I’ule is laid down on 
page IH of Thornhiy'^s Hpninituj (^tlcidadons, and the same 
rule a])plies to finding the twist constant, excepting that the 
twist wheel is loft out of the calculation. The rule referred 
to is as follow^s : “ Assunui the speed of the centi’al shaft of 

the machine to he one per minute, and hy the rule for speeds 
find the revolutions of front roller per minute, and also of 
spindles per minute. From speed of front roller iind inches 
delivered per minute. Divide tlui inches deliver('d into revo- 
lutions of spindle per minute.” This rule is illustrated by 
several examples, of which the follow’ing is one : On the tin 
roller of a ring frame is a 40 wheel dilving uji 85 stud wheel ; 
on the same stud is a 45 twist wheel driving, by means of 
carriers, a 100 on front roller; diameter of front roller 1 inch, 
diameter of tin roller 10 inches, diameter of spindle w^haif 
inch. This calculation is worked in parts as per above rule, 
and then the parts are compounded into one operation as 
follows : — 

1 X 10 X 4 X 85 X 100 X 7 or. . ^ • u 

=^20 tin ns per inch ; 

3 X 1 X 40 X 45 X 22 ^ 

and the twist constant is found by simply leaving out of the 
above calculation the 45 twdst wdieel, thus : — 

1 X 10 X 4 X 85 X 100 X 7 ^ 

_ _ = 900 constant. 

3 X 1 X 40 X 22 

If we desired to put in twenty-five turns pei* inch, we simply 
divide the 900 by 25, and we obtain the requisite twist wheel. 
Thus 

~ 36 twist wheel. 

25 

The foregoing answer deals with the subject to a much 
fuller degree than would be practicable at an examination, 
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Q. 1H99. In tlio courHe of building a set of bobbins on 
a roving frame, it is noticed that instead of being 
properly wound the coils run over. To what causes 
would you attribuhi this ; which parts of the machine 
would you examine, and in what order? Give fully 
the reasons that would influence you. 

A. In 1898 the equivalent question on the roving frame 
asked for tlie remedy when the coils were too close or open, 
the answ(U' required being that a proper size of lift(ir driving 
wheel should l)e put on. llunning off at the ends, which is 
the subject of this presejit question, is a very serious evil 
when pres(‘nt to any exk'iit. Keniedies adopted at one time 
or another are as follows : See that the* liftc'r works with all 
the fieedom possible, and does not l)ind in the collars or 
racks ; see that suflicient cone is put into the bobbins ; sec 
that none* of tlui w heeds concerned in driving the lifter from 
the cone di'ums to th(i rail itself are badly worn in the teeth 
or slack in the studs. Also see that these wheels are geared 
sufliciently d(‘ep. See that the catches and cradles and 
hanger bar of tlie change motion work freely enougli, and 
have all parts of the change motion in good condition. Some- 
times bobbins run of! owing to the frame being stojipod just 
at tlie change, or possibly owing to the winding being very 
slack. Odd bobbins an^ spoiled at the ends in various other 
ways. As to order of looking for the cause of the evil, this 
would dejieiid on a number of circumstances, such as certain 
frames being given to going wrong in special places more 
than others. Tlio character of the running off would lielp 
an overlooker, or he might have heen previously doing some 
alterations oi’ repairs that had led to the evil. 

Q. 1899. Suppose you were making a six-hank roving, 
and you had to change to a four-hank, in each 
case retaining the same lift, what changes would 
you make, and in what order? Give fully the 
reasons that would influence you. 

A. Such an alteration as this is often made in one mill or 
another, and it is seldom indeed that in such a case the 
length of lift is varied. As a rule, the changes made would 
be practically confined to the following four wheels, and it 
would be of little or no importance in what order the changes 
were made : — 
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(1) Change pinion for draft. (2) Twist wheel, (d) Katchot 
or rack wheel. (4) Small strike wheel or lifter wlujel. 

(1) To find the change pinion for draft the following rule 
would be correct : — 

() X Present change wheel _ ,, 

1 

(2) Star or ratcdiot whc^el — 

J Present rack wheel squared x 4 
0 

(3) Twist wheel — 

J Present twdst wheel S(juared x 0 _ ^ tit 
4 - .W. 

(4) Ijiftcr wh(iei — 

J Present lifter wheel squar(;d x 0 ^ 

4 


As regaids I'easons, a larger C.P. niiist be put on in order to 
iiKuease tlu; s])eed of back roller sufliciently to ledueo tlie 
counts, wliile the JVont roller speed is not ali’ectcul by this 
wheel. A Ifirger twist wheel must be [)ut on in onhu* to 
speed all the rollers sufliciently to reduce the twist per inch, 
as the spindle speed remains unaltered. Scpiare root is used 
because twdst per inch varies directly as th(5 sipiare root of 
the counts. Tlu; rack wheel is made loss in ordiM* to quicken 
the travel of tlie cone drum belt, while the liftin’ wlieid is made 
larger in order to got the speed of first lift of the bobbins right. 
Square root is used in the two last named cases because the 
diameters of rovings vary inversely as the square I'oots of 
tlie counts. 


Q. PJOO. Say fully what dilTcrences tliere should be in 
constructive details of drawing and roving frames 
used respectively for the preparation of 2H’s from 
good Broach cotton, and ISO’s combed yarn from 
Egyptian cotton. 

A. An important difference is found in the diameters of 
the drawn 11 g rollers in each case. On a drawing frame for 
the Broach cotton suitable diameters of the bottom iron 
rollers would be IJ inch for the first, third and fourth 
rollers, and 1 inch for the second rollei’ from front. For 
the Egyptian cotton suitable diameters w^ould be J \ inch for 
the first, third or fourth rollers from front, and 1| oV 1;* inch 
for the second roller from front. For the Egyptian cotton 
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we might have about 17 lb. weight on either end of the top 
leather rollers, and, say, about 20 lb. for the Indian cotton. 

On a roving frame the diameters of rollers for the Broach 
might bo 1 inch, J inch and I inch for the bottom rollers 
and ] ;{ inch or ] J inch for all the top rollers, and those for 
the Egyptian 1] inch, I J incli and 1| inch bottom, and 
inch tO]) if dead weighted. On the dmwing frame it is 
probable thej’e would be six ends doubled together for the 
Broacli and eight ends for the l^lgyptian, altliough there is 
no hard and fast I'ule in this matter. Any difference in the 
number of doublings would probably he accompanied by 
a corresponding difference in the amount of draft. 

On the roving frame it is ])r()bahle tlua'e would be less 
sizes of spindles and bobbins used for tlu^ fiiK! counts than 
for the coar.se, but then', would be moj-e rolh'r draft and 
larger diaiiK'ters of rollers for the liner counts. On both 
machines the ra(5asuring motions would In', set to knock off 
at longoi’ intervals for the fiut'r counts, and also for tlio latter 
the spoons? would roquij'e finor balancing. Some spinners 
would have no prossors for the fine roving. 

Change Motion. 

Fig. 13 shows an ordinary building motion, to which is 
applied a weight-relieving device, which is the invention of 
Mr James Lucas, one of Messrs Howard iS: Bulkmgh’s 
employees, who have adopted it in their slubbing, inter- 
mediate and I’oving frames. The invention consists in the 
application of an auxiliary arrangement which raises the 
tumbler weights alh'rnately, and at the proper time, in order 
to relieve the hanger bar already referred to of any strain 
whatever. By referring to the illustration it will be observed 
that a pendant. A, is attached to the under side of the two- 
bar slide, B, which in turn is secured to the top rail in the 
usual manner. Upon this pendant are two adjustable stop 
pieces, and A‘A between each of which an arm, 0, passes. 
This arm swivels upon an independent centre stud, and 
forms a sort of cradle at I), the two extremities of which are 
notched to take in the two weight hooks, E and Ek Each 
weight hook is extended through eyes in the holding catches, 
F and F^, and are both formed with stop pieces, so that when 
descending they bring with them the catches named, their 
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lower extj'omities being connected with the weights in the 
usual manner. A brief glance at the illustration will show 
that the upright rods suspejjdijig the tumbler weights are 
nh longer connected with the upper cradle, but are worhed 
independently by the rocking lever or arm, In whicliever 
direction the bobbin mil moves, the rocking lever is cAuscul 
by the stops, A' and A“, to move with it, and thus raise one 



of the weights, while the opposite one will come into action 
just at the time the necessary changes in the position of the 
cone strap are taking place. The author is quite of opinion 
that this is a step in the i-ight direction.- 
Briefly, the action of this motion as hitherto applied is as 
follows : When the bobbin rail ascends it caiTies with it the 
two- bar slide and the hanger or radial bar. This latter turns 
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the tumbler bracket partly round its centre until the adjust- 
ing screw relieves the catch bracket, to wliich is connected 
the strike shaft and wheels employed to give tlie reverse 
motion to thti bobbin rail. In order to giv(5 a quick motion 
to these wheels, strong springs or heavy weiglits are used. 
These springs or weights also relieve the catches from the 
ratcliet wlieel so as to allow the drag weight to move the 
hanger bar and the cone strap to their necessary ])ositions. 
In order to facilitate' the lateral movement of thcj cone strap, 
especially in long frames, a heavy drag weight is used, and 
to enable the catch bracket to revolve freely round its axis at 
the time the cliange is being made the strain of one of the 
tumbler springs or weights has been taken up by the hanger 
bar. It will bo obsewid that this strain is increasc'd when 
tlie hanger l)ar has reached the angular position shown in 
sketch, whicli counteracts the actum of the di-ag weight. 
That is, the tumbler weights or springs, to give the latei'al 
motion to the strike shaft, retai’d the action of the di'ag weight 
and prevent the movement of tlu' cone strap, llcmce some 
time is lost before the bobbins are driven at their lower 
speed. Although this dwell of the bobbins may not be of long 
duration, the pcu’iod may be sufficient to result m pi'rmanent 
injury to the finished sliver, especially in frames where there 
is a tendency to tight winding. 1 1 may bc' added that certain 
other makers are now applying much similar motions. 

Cap Bars. 

In previous years the cap bars which sustain the leather- 
covered j’ollei's have not been in all cases consti-ucted with 
sufficient accuracy, making it diflicult to maintain the rollers 
properly in position. ])uring recent years various improve- 
ments have been effected m this respect, and Fig. 14 shows 
the cap bars as made for fly frames by Messi’s. How'ard k 
Bullough. The vaiious parts of Fig. 14 are also numbered 
separately. These imjiroved bars have now been working for 
some years. 

The princijial improvement i elates to the form of the 
fingers which carry the “ nebs ” or bearing blocks for the 
top rollers and the manner of securing the brackets, to which 
the fingers are attached to the bracket shaft. 

The illustrations show in Figs. 1 and 2 a back and side 
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view of the parts which form the cap bar ros[)8ctivcly as 
applied to a frame witli four s})indles in a box, and Fi^^s. 8, 
4 and 5 enlarged views of th(‘ details. The a, inshml 
of being S(]uare as hitherto, is formed pentagonal or live-sided 
in section, all the sides Ixung cijual. 'riio loW(ir ])oi‘tion of 
the hole in b is also specially formed, being cut out V-s]ia]ie, 
so tliat when tlie finger is placed therein oiui of tlie flat sides 
must be uppermost, and thus ])resent a level surfneo for the 
set scr(!w, c. Precisely tlie same principle is carried out with 
regard to the mounting of the nobs, Fig. 5 showing tlie shape 
of the hole. 



ft will be clear to the rcadcu’ that by ))roviding two angular 
bcaiing surfaces, with a flat one for the scnjws, the latter 
may bo tightened without fear of twisting oi’ forcing the nebs 
out of line with the opposite ones, thus securing correct 
alignment of the top rollers. To jirtivent the brackets, from 
twisting on the shaft, /, and allowing the “ nebs ” to fall into 
contact with the fluted bottom rollers, a groove, //, is cut 
transversely across the upper part of the shaft, as shown in 
Fig. 4. This groove admits of the insertion of a taper key, i, 
which holds the bracket securely in its place. 
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It will thus bo soeii that whereas the old bar had no facility 
for adjustm(3nt, the new ou(‘- provides for accurate adjustment 
in all directions. It will 1)0 noticed also that the cap bar is 
fixed on the stand by an indt^jxmdent bracket, and the roller 
slides are frcu' to move and allow of the rollers being altered 
without moving the ca}> bar, nor does the neb for the front 
top roll(‘r require to bo disturbed, only the nebs for the other 
rollers having to he re-sel after moving the bottom roller. 
The iron top clearer is hinged on the cap bar shaft, which is 
not disturbed by the moving oi' cleaning of the bottom roller. 
hVom what has been said it will 1)0 apparent to practi(;al 
spinn(TS that a very considerable improvement has been 
ellccted in an important part of these frames. 

MULES. 

Q. When mules are fitted with the ordinary long copping 
rails, and cop})ing perfectly, what w^ould be the elTect 
(1) if the back plate were brought inwaids half an 
inch ; (i^) the vertical screw, which carries the front 
end of the rail, moved downw^ards four complete 
turns ? 

A. (1) If the back plate were brought in it reduces the 
inclination in the copping rail, leading to — 

(a) Shortening of the chase of the cop rather substantially 
all through the set of cops, but the shortening effect would 
be far the greatest for the first few minutes after doffing. 

(d) It w'ould make the bottom cone of the cop longer and 
thinner, owing to the total fall of the rail being made greater 
during the time that the copping rail is resting on the coning 
incline of the front plate. 

(c) Except in the case of the bottom cone, the cop would 
be made very slightly thicke.r, as this is an effect which follows 
shoi’tening of the chase. 

(2) (a) By screwing down at the vertical copping rail screw, 
broadly speaking the opposite effect is produced to that by 
pulling in the back plate, /\e., the inclination of the copping 
rail is increased. 

(1)) This would lengthen the chase in an equal proportion 
all through the set. 

(o) It would make the cops somewhat thinner. It must 
be noted that altering the position of the back plate may 
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affect the length of the bottom cone of cop, which is not the 
case with altei’ing the vortical screw; also that variations 
in the length of chase may affect I ho depth of faller locking. 

Again, while alterations in the hack plate affect the length 
of chase far more for the first few minutes after dolling than 
wdien the cops get larger, alterations by the sen^w give e(|ual 
proportions through the set. 

Fig. 15 may be used to illusti’ahi the answers on copping. 

A is the front plate ; B is the middle plate or loose incline 
plate; 0 is the hack plate; 1) is the loose front incline of 
copping rail used to regulate the dej)th of lock and the amount 
of crossing thread ; B is the long and principal incline of tlie 
copping rail; B is the vcrtcal screw by which the length of 
co[) chase is regulated ; G is the vertical screw by which the 
relative inclination of the loose incline, 1), is regulated, !ind 
consequently l)y which the depth of faller lock is determined ; 
II is the steady or stay bracket, by which the copping rail is 
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kept firmly in position, although quite free to move upwards 
and downwards. -1 is the front extremity of the. huildiu’ motion 
worm with the builder wheel, K, at its inside extremity; M 
is the stud by wliich the rear end of the copping rail is sus- 
tained on the back copping plate. 

Q. When mules are fitted with the ordinary long copping 
rail and movable incline, if the cops made are faulty, 
as in the three cases named, describe the altera- 
tions required in the apparatus without filing. (1) 
Thinner at the top of the cop than the bottom, and 
long cop nose. (2) Bong chase during early draws. 
(3) Short stuff’ bottoms causing running under and 
short chase. 

A. (1) In many cases when cops are thinner at the top 
than at the bottom, and there is a longer cop chase at the 
top than the bottom than there ought to be in proportion, a 
remedy may be effected by alterations in the sector. It may 
be stated that when the centre of the sector stud is in the 
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same horizontal piano as the centre of the winding faller 
shaft, the winding faller wire should he in the centre of the 
working length of the spindle blade in order to give a pamllel 
cop. By placing the sector stud in position indicajed and 
then lifting the winding faller wire an inch or more up the 
spindles we should expect an improvement to result in the 
cops under discussion. Another remedy might 1)0 to have 
less of the front cop])ing plate in action so as to thin the 
lower portion of the cop, while the chase could he shortened 
hy the vertical screw ot the copping rail. 

(2) Bong cliase during early draws is usually caused hy 
having an insullicieut amount of the hack plate working. 
Owing to the shajie of this plate if we drew it in to have the 
rail resting on a higher poi'tion of the plale the chase will he 
shoi’teiied all thi’ougli the huildmg of the cops, hut far more 
during the eaidy draws than at a later stage. 

(d) Tiie (juostioii may he taken as nd'erriiig to eitlier the 
portion of cop made during the early draws or to tlie bottom 
cone of the cop. 

Suppose- the cop bottoms as made during the early draws 
were short and stiff, then running under miglit oecur during 
the first few minutes. A remt'dy might he found by piisliing 
the back })late a lilthi hit out of action so as to lengthen the 
bottom. If the chase is sliort all through the set, tlum it 
might he lengthened by raising the front end of the copjiing 
rail by means of the front vortical screw of the rail. Taking 
the question as in coning that tlie bottom cone of the cop 
is too sliorL and stiff, then the remedy might he found in 
putting more of the hack jilate at work and keeping the 
front plate as before, as this would lengtlien out the 
bottom cone and make it proportionately thinner owing to 
the fall of the copping rail being increased while only the 
same amount of yarn is put on the bottom cone as before. 
The cliase could he altered by the front vertical screw of 
the rail as before. 

Q. 1898. What are the principal changers necessary in 
a mule if it be desired to build a shorter and thicker 
cop than the one being made? Give brief reasons 
for each stop. 

A. This alteration is a peculiar one, and hy no means 
typical of what takes place in actual practice. If the 
examiner had asked for the alterations necessary in changing 
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to a shel ter and thinner cop instead of shorter and thicker 
cop, then it would liave been one of the l)est practical 
questions ever set, as it would have been equal to askin<^ 
for the clian<^es necessary in changing from twist cops to pin 
cop weft. 

Taking the question litei‘ally a,s given, in building a sliorter 
cop tlieri'. will be no stejis necessary unless— as in the case of 
tliinner cops — we desired to start building the cops furtliei' 
up the spindles. Simply to build shorter cojis wo should 
stop the mule and doff it so much sooner. To make thicker 
cops we sliould, of course, ])ut on a larger builder wheel 
in proportion to the amount of increased diameter of cop 
required. The, thicker the cops the larger should he the chase 
and the hattom cone of tJie cops as a matter of principle. 
Tlie vertical sermv at the front end of the copping rail might 
bo screwed down somewhat in order to give the re(|uisite 
degree of inclination to the copping I’ail to produce the length 
of chase required. 

To gi\e the recjuisite length and diamotiir of bottom cone of 
(iop required for the thicker co])s, a little more of both hack 
and front copping plates might lie ])ut into action. 

If it were desired to start huilding the cojis higlier up 
or lo\v('r down the spindles, as tluj case might he, then it 
would he necessaj-y to alter the locking level* so as to start 
the winding at the position re(juired. 

If the co])s were made very much thicker it would be 
probably necessary to spin only on evoiy alternate spindle, 
and in such an extremo case it would also ho ])rohahly the 
best practice to put on a larger winding diaim, so as to give a 
slowa3r speed of sjiindles during wiuding-on. 

Granting also that the counts of yarn were to ho change^ at 
the same time, then all the change wheels would haxo to 
be altered in the proportion required. For a large ehaugo 
alterations in th(3 bevels of sjiindles and setting of fallers 
miglit he necessary to give the best results. 

Q.' 1898. A mule is found to he making a cop with a 
concave body. What is the cause of this defect ? 
How would you remedy it ? 

A. When cops vary in diameter it is much more frequently 
the case that they gradually taper thinner or thicker upwards, 

J 3 the case may be, without again recovering tlieir original 
iameter, and making a hollow-shaped or concave body, as 
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suggested in the question. Such a defect, however, wo have 
frequently witnessed, as also its exact opposite, or a convex 
bodied cop. As we have frtiquenily demonstrated at one time 
or another, when cops vaiy in diameter or “ squareness " of 
body it will be usually found that the defect originates from 
the jjlatcis. in tlie case under discussion, having first ascer- 
kined that theni was nothing loose or badly wojii about 
the copping parts, and granting that the defect exists in 
every sot of cops being spun, it would probaldy be the best 
plan to at once make an examination of the plates. A 
sullicient knowledge of their correct configuration would 
enable us at once to tell whether they were correct in this 
respect or not, our examination extending, of course, both 
to the back and the front plates. We strongly recommend 
the possession of tcunplots liy overlookers, managers, fitters, 
etc., who may have to do with copping. These can bo 
at once applied to the working surfaces of the plates, 
and any defeets thereby shown up in an instant. A defect 
like tlie one mentioned in the question would probably 
emanate from tiio plates — eitlier one or both of them — having 
too rapid a fall or incline at the point whereon the copping 
rail would bo resting wlicn the concavity ki the cops was 
caused. It could he caused by a concavity or extra steep 
place in the back plate alone, which would cause the chase 
of the cop to longihen at that portion and afterwards to 
shorten again, this being certain to result in the defect under 
discussion. To remedy it we could file tlu^fiatos backwards 
and forwards towards the initial and terminal points from the 
concave portion in order to reduce the surfaces approximately 
to the same inclination, having regard to the fact that it 
is good practice to have the back plate rather less steep 
than the front plate in order to gradually shorten the chase 
and get more weight on the cops. In this filing, as we have 
said, anyone who was not pretty sure of the effect of his 
filing would do well to work to templet, and even an expert 
would be assisted in his work in most such cases. Another 
way in which such a defect might possibly be remedied 
would be to put less coning incline of front plate at work, 
so as to thin down the base of the cop to the sanie diameter 
as the concave portion, after which the upper portion of 
the cops might be thinned down by filing the back plate 
alone, or both plates, as the case might be, from the concave 
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poriioa down to the terminal point. After the cops had been 
got right by filing plates, it is very probable that tiie sliapor 
would require altering in size to maintain a correct dianu'tur 
of full cop. In all such cases of copping the exact procedure 
which is best suited to any one case can only be determined 
by an examination of local conditions. In other cases, after 
putting a loss amount of coning incline to work, we might 
drop tlie faller wire in relation to the sector, so as to tliin the 
upper portion of cop. It may be noted that with short 
copping rails it has long been quite common to make the 
coning incline of tlie front plate straight, or even convex, 
and there is a tendency with some people to adopt the same 
practice witli the front plate for the long rail. 

The Moouhouke Diuvim^ roit 1\Iules and Twineiis. 

Ec(;ently it came to the knowledge of the authoi* that j\lr. 
Moorhoiise — one of the inventors of the well-know duplex 
driving — had made other and still more radical alt('rations 
in the mechanism of mules and twiners, and had a mule 
working at the fine mill of the Park Eoad Spinning Company, 
Dukinfield. 

As the author is anxious to present his readers with 
interesting and profitable information with regard to such 
matters, ho proceeded to personally view and study tlie 
apparatus. 

It may lie stated that the author was favourably im- 
pressed with Mr. Moorhouse's new invention, and is of 
opinion tliat it will receive some application in the future, at 
any rate for mules of moderate spindle speed. Although it 
effects vei'y great changes iu the construction of the headstock, 
yet it is capable of application to existing mules of almost any 
make. 

It may be stated .tliat in this new arrangement the parts 
relating to the changes and winding-on remain substantially 
untouched. While a different method of driving the rim 
shaft is adopted, the rollers and carriages are driven from 
the rim shaft by exactly the same mechanism as before. The 
spindles, however, are driven directly from the counter shaft 
during the actual operation of spinning and indirectly from 
the backing-off friction, and the usual down hand during 
backing-off. Perhaps the greatest objection to it is the 
VOL. in. 6 
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Oil tlio jKic.oiiipauyiiig ilnuviiiff Fijj. 1 illiistiates a side i'li'\;it.inn of llui 
lioadsbick of a iiiuli* and overload (‘oinitcr .shall will) tins iii\L*nl,iriii applied 
tlierel.o. 

Kiij. 2 ill II, strains a l>aek view ol the pulleys aial l»;mds. 

F)^^ d i]lu.strate.s the belt })nlle^s, belt, takiiii;-iii ]iidh \ and slee\e on the 
counter shalt and the bearin};s ot sueli shall in ,seeli<*n. 

Fijf. 1 illustrate.s a nu)dilieati<»ii. 

Fi,i(.s. 5 an<l (i illustrate eertain details in plan and ele\.atn>n. 

To the riin shall, .1, are appllerj |he usual bickiie^-oll liii-tinn I'ones, D and 
d’o the s.'iid shalt ami outside 1 he headsloek is also applied, b\ pi eleiem e, 
a tliree-j'rooved pnllev, />. To the ennnter. shall, A’, is applied .i l.isl l)i ll jnillev, 
a last bainl pulley, f.', and a lon.se sleeae, // rpon Ihis slee\e is ke_\ed er 
li.\e(l a liarmw belt pulley, /, ainl band ni l.ikiin; in piilh s, ,/ .Msd upon 
sneh sh'eve IS mounted a loose pulley. A', and Ihe Ihree piille\,s /•', / ami A', 
lie side by snle as illiistr,il(>d 

Aroiimi the ])iille)s, h and A', ami earner pulle>s. A, .1/, A', O .md /', 
also the jiulley, (,/, on t In* tin roller sh.all, I, is |>assed .in endh-ss i(»pe hand, S, 

the tension ol wdiieh is ivunlaled b,> Ihe adpislmeiil o! pnllei. 1/. Aronml 

Ihe jnilley, and pulle\, on the ni.ile h••adsl(l( k t <iniieeled w illi llie t.ikiiii;- 
in ineehamsin is passed a hand, T. 

Around thepulle\. A’, / or A', is p.issed thediivine str.ip, wlinli under 

the traA’erse ol a strap i^unhu', I', is desii^ned to inverse mi and oil (he pulleys, 

F, / and A', as hen'inaltei <leseiibed. 

I>ni III}; the outward run ol the ninie ( ariiam-, .md whilsl spmninu is desi}'ned 
to lake place, the sanl sliap lies paitl.\ on piille_\. A', .md p.iilh on pullev, /, 
and the motion Ihendiv mi|)arted is llieii tr.iiismilied to the sjiimih's. iij sli.ilt, 
/v’, pulley, </, band, S, ami jnillev, h Sm h niolimi is, b\ pieleieiiei*, also 
transmitted, rui pulle\, /, sleev(‘, //. pulley, ./, and b.iiid, /’, to the ■‘taking 
in” meehaiiism. to keep siuh meeli.inism in motion i(.id\ loi IIk' imie when 
the changes reipiire to take ]»l.ire. 

When tin* mule eaniage lea'dies the end ol its . .ilw.ird imi ami “baekiiig- 

0) l” is di'sigiied to take plaee, Ihesli.ijt, / ', is iimvi d oil lliepiille\ A', until 
it IS oil the pulley, /, ami jiailly on 1o the loo.se pulle\ A’ a . p,irll\ shown in 
Fig. 1, thereby ce.ising to dri\e Ihe pulley. A’ .iml baml. .s', md iliiMiig only 
the pulley, /, sleine, //, pulley, ./, hand, '/'. ami, w'lth tin b.e kimj oil Irietious 
engaging siiiiiiltaiieoiisly with sin h change and ie\etsing the lohition ol tin- 
rim shall and Ihe bind, A', ellerlmg the levers il (d Ihe spmdie. lor l''n kiiig-otl'. 

When ‘‘ haeking-oH ” is eom]ilele<|, and Ihe e.irii.ige h.is iii.ide its inward 
run, the str.ip, /', is moved b.iel: again on to the pullei. A’, ami .again dines 
the sjiindles, ror pulleys, t» and h, and h.ind, <s' 

Hy tlie snhslit.iition ol' a pulley ol huger or smaller di.imetei lor the [mlh-y, 

1) , it will he seen that tlie spi'cd ol the spindles in b.-nking-oll nia\ be v.iried 
without varying the speed ol the spindles m .spinning, and that bv the suh- 
stitution of a pulley ol laigm or smalhu diann-lei lor the j.iilKn, A', IIk' speed 
of the spindles in .spinning may he \aried wdhoiil \aning Ihe sp- ed ol' Ihe 
.spimlles in baeking-oll. In siieli wav isalhiwad lor (he Immuiirmg ol the sjieeds 
in a simple manner to suit ret pm emeu Is 

The means employed tor operating the str.ip gnidei. H', aii‘, b\ jireleieliee, 
.shown in Figs. 1, .h and ti ol the a.et ompanying drawings. 

In lieu ol the arrangement of jmlleys shown m Figs, 1 ;mf| o m.a\ be 
employed the arrangement .shown in Fig. 4, m whieh piilh-is. A' and (>, fire 
loose upon the counter .shaft, but are eoiniecled togethei by Ilm sheve, Z/*^, and 
the pulleys, / and ./, aie keyed direct to the eountei sli.iK. Tin' lateral 
niovcriients of the .strap, /', in thus arrangement are tlm s.ime .is m the .irr.mge- 
ment shown in Fig. 3 but in an ojipo.site direetioii. 

In a more recent arrangement tlie inventor employs tour grooiml pulleys on 
the counter -shaft and the rim shaft, but only two grooves in the tin roller 
pulley. 
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dilliculty of a hij^h spindle speed. Also il is possible 

the rim-band may rove too much and be diilieult to put on 
a^ain. 


OiUKCTs OK Invention. 

The pateiihio puts the case well when ho says that “ this 
invention lias for its object to iinprov'e tiu' driving of self- 
acting mules and twiners, and has special reference to the 
regulation of sp'eeds re(juisit('- for spinning itnd backiiig-off, 
and to tlui economical use of bands, pulleys and space in 
and about the heads took. 

J^lvery practical man can understand something of what is 
meant when it is stak'd that tin* fast and loose pulleys on the 
rim shaft, in the middle of the lu'adstock, are tak(m completely 
iiway, and in that ])osition, at any rate, practically no other 
niechaiiism is substituted. There is, however, it somewliat 
radical rearrangtnnent of th(5 position and parts of the top 
counku' shaft. While a grooved pulley is maintained at the 
rear extremity of the rim shaft, similar to all intents and 
purposes to th(5 usual rim pulley, this pulley in the Moor- 
liouse mule does not drive the spindles during spinning, but 
really takes the place of the usual fast belt pulley of the 
headstock. On the rear extremity of the counter shaft is 
fixed a grooved rope pulley similar to the rim pulley on the 
rim shaft, and this pulley takes the place of the usual driving 
drum on the counter shaft. Around this pulley on the 
counter shaft and the rim pulley on tluj rim shaft, also 
around the lin roller pulley and carrier pulleys for the rim 
band, is passed the endl(;ss rim band. • 

As stated, in this invention the usual fast and loose pulleys 
in the headstock arc entirely dispensed with, along with the 
largo driving drum on the counter shaft. In place of this 
driving drum, but on the roar extremity of the counter shaft, 
is fixed a grooved pulley similar to the rim pulley. The rim 
band, in addition to passing round the tin roller pulley and 
carrier pulleys, is made to extend up to this grooved pulley 
on the counter shaft, so that during spinning the usual rim 
pulley is simply a carrier so far as the driving of the spindles 
is concerned. 

As regards the driving of the rollers and carriage the usual 
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rim pulley becomes the driven fast })ulley of the rim shaft, 
the latter shaft thus receiving motion from the counter shaft 
by means of a double or treble rim band, instead of th(', usual 
down bolt. The driving of the rollers and the carriage from 
the rim shaft remain untouched. This inannei* of driving 
spindles, rollers and caiTiag(; by the same band tends to give 
uniformity of twist. 

The Counteu Shaft and Dh{ect DnivrNa. 

Although the counter shaft is simplilied by the usual 
driving drum being dispensed ^Mth, on tlu' whole it contains 
rather more mechanism than usual. It will be rememberc'd 
by some of the older practical men that foj’inorly what is 
termed “direct driving” was very lai’gely employed for 
mules on all counts, and it has come under the author’s 
observation that this method is still retamed in many 
mills spinning the liner counts. With direct driving the 
counter shaft and the usual down belt are not used, and the 
top belt is connected direct to the run shaft. 

The new arrangement of driving during actual spinning 
operations might be described as a compromise b(', tween the 
direct and indirect methods. The couiui'r shaft is used, but 
half the usual number of lielts and belt ilriims are dispensed 
with. 

The counter shaft may bo allowed to remain in the usual 
position close to the ceiling — especially in the case' of existing 
mules adapted to the new drnuug — but the inventor })refers 
to have substantial pedestals mounted on the headstock,.so 
as to sustain the counter shaft and its various parts about 
three feet above the usual rim shaft. Upon the counter 
shaft are arranged fast and loose pulleys, and hctw'een these 
pulleys is placed an intermediate pulley, caiiied by a sleeve, 
which loosely fits the counter shaft. Upon this sleeve the 
loose pulley is mounted, and to it is connected the usual 
taking-in or friction band pulley. Also, as before stated, 
there is fixed on the counter shaft a grooved pulley similar 
to the rim pulley. The effect of this combination is that as 
soon as the driving strap is applied to the fast pulleys on the 
counter shafts, and spinning is required, the driving is direct 
from the counter shaft. It must be clearly understood that 
the top driving belt is moved backwards and forwards on the 
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fast and lonso ])iillcys of the counter shaft at every stretch in 
the same maiiiKe- as the down belt is moved on most mules 
with tlie, usual existing arranj^funents. In this respect the 
mov('menl of llie top holt much resemhh^s that of the top 
lielts in Me-ssi s. l)i)l)son’s double speed arrangements for fine 
mules. 


llACKlNO-OFK AND TaKING-IN.^ 

During actual spuming the taking-in hand or friction hand 
may 1)(‘ kept lainmug as usual, tlius rotating tlie loose halves 
of the friction couplings of the c.am shaft, takmg-iu and hack- 
ing-olf mechanisms, ready lor action at the pro])('r time for 
engagement of llu'sij Irictions, 

ImmediaU'ly the operations of liacking-off are desigiu'd to 
ta.ke ])la(‘e, tlu' (lri\ing hedt is moved oil the fast pulley of the 
counter shaft, so as to he on tlu* nari'ow intermediate jailley 
and p.irtiallyon to the loose puliey, and tlierefori* the counter 
shaft practically stops and the rim sha.ft ceases to he driven 
by the counter shaft pidley, just a,s in ordinary mules it 
ceases to he driven by the down holt. As })er usual, the 
l)a,cking*oH friction engages and tak(‘,s command of the rim 
shait and spindles during backing-oil, and the diametei" of 
the ordinary rim pulley allects the speed of the spindles 
during this jieriod as on ordinary mules. 

It is in tlu' fact that the rim pulley perforins dual functions 
tha,t one of tlui jirmcipal features of this invention consists. 
Dui iiig actual spinning the rim pull(?y is only a carrier pulh'y 
so far as the speed of sjiindles is concerned, and a variation 
in its diameter would have little or no direct ellect on the 
spindle spi'cd during spinning. 

On the other liaiul, the rim ])ulley is the driving pulley for 
the spindles during backing-oil, as on ordinary mules, and an 
increase in its diameter would result in (piicke.r backing-olf. 

The author liimsi'lf has for some time been working at 
impro\enients in regard to the driving of muh'S, and gives 
it here as his o]»iuion that whatever maybe the success of 
Mr. Moorhouse’s ih*W' driving, it is highly probable that 
before long one or otluu* new method will come into extensive 
opcra,tion. 

' A novel and promising' method of independent backing-off has just 
been invented and juit to successful win’kiug i»y Mr. Sampson of Oldham. 
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Q. 1899. What liappiuia in a mule if the backing-otT 
friction fails to gear properly? What are tlio chief 
causes of its slipping ? What precaution would you 
take to ensure its working propcjrly ? 

A. If the hacking-off friction of a mule fails to gear 
properly the mule simply stops at the head until tlie recjuiaite 
stops are taken to start it off again. The friction k(ieps on 
rotating, hut cannot take the run shaft round hee.ause of 
imperfect (mgagemeiit. (Clare should he taken to distinguish 
between this action and tlie mule stopping by llu; winding 
click prematunily dropping into gear.) The. taking-in rope 
would rotate the loose halves of the cam and drawing-up 
clutches also. Tluu'e an* many causes of inqx'ifect migagc;- 
ment of the backing-off friction, such as not being set 
suffici(‘ntly deep, the stop on the strap fork not moving far 
(iiiough out of the way, the backing-off spring l)eing too weak 
or too slack, tlui various levers not i)cmg centrcul con’ectly, 
the carriage not g(dting far enough out. Providing slipping 
were not due to any of theses causes, it might bo due to the 
friction Ixdng badly cov(n‘ed, or gr(‘asy or ])Oo]‘ leatluT, etc. 
The pn'cautions necessary to ensure pr()))er wi>rl\ing are to 
guard against such evils as above sjiecilied. 

Q. 1899. You are sujiposed to be ordering mules to spin 
12()'s from klgyptian cotton. Give the following 
particulars: {a) Speed of spindles, (/>) gauge of 
sjiindles, (c) diameter of all bottom and to]» rollers, 
(r/) whether solid or loose boss top rollers front lino, 
(c) how many ends to boss, (/) draft of rollers 
between front and middle and betwei'ii middle and 
hack, {(j) distaiuic centre to ce.iitre of diffe.ri'ut lines 
of rollers, (k) lover or dead weighting, stating weight 
in either case, (i) length of stretch, (/.) gain of 
carriage, (/) any other particulars which, in your 
opinion, are essential to tlie mule. Having given 
the draft you propose, state what bank I’oving you 
would use. 

A. llifferent lirms would give different answers to many 
of the above questions, so thai the answers given below 
must only bo taken as a])proxi mating to general practice. 
Single speed of spindles, 6,000 revolutions per minute, and 
double speed, 9,500. Gauge of twist spindles, 1 inch. 
Diameters of bottom rollers; Front and back, 1 inch, or 
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IJ inch, and diameter, middle roller, J- inch. Diameter 
of top rollers : Eront overall, 1| inch ; middle, J inch ; 
back, 2 inches. Solid roller front top lino. One end or 
thread to eacli boss. Draft of rollers between front and 
middle, say, 12, and between middle and back, say, 1*08, 
giving a total of 12*90. Distance centre to centre of back and 
middle rollers, say, inch or I;/ inch. Distance centre 
to centre of front and middle, say, 1 inch. Dead weight- 
ing, giving about 2.1 lb. on front line per individual thread, 2 
ounces on the middle, and, say, G ounces on the back roller 
per tliread. Length of stretch, say, 58 or GO inches. Gain 
of carriage, say, 51 inches. The mule should have on the 
motions spe(jial to fine s])inning, such as ratching motion, 
winding and jacking roller delivery motions. Double speed 
belt, taking-in and lim motions might be left to the special 
opinions of the buyer. The hank roving would bo found by 
a calculation taking into consideration the amount of ratch 
and gain, twist per inch, double roving, counts spinning and 
roller draft. 

Q. 1900. You are watching the woi*king of a mule, and 
notice that when the carriage is (a) running out or 
(b) running in, the spinning or winding is bad. 
Detail the faults that most frequently occur at either 
stage, and their causes. A short, but complete 
answer, is i*equired. 

A. During the outgoing of the carriage bad spinning may 
be caused by poor cotton, badly made bobbins, dirty or' 
irregular rovings, defective condition of rollers, as regards 
setting, weighting, leather covering, over-drafting, etc. There 
may be too much or too little twist, too much “gain” or 
“rat(;h,” or too high a speed of the carriage spindles and 
rollers. The traverse motion may be wrong. In very frosty, 
or in dry, hot w(',ather, we may expect the threads to break 
very readily, and this evil is accentuated by the facility with 
which the cotton licks on the leather rollers. 

Defective winding and thread breakage during winding 
*may be caused by the following circumstances : Over- 
weighting of <allers, slippage of taking-in friction, slippage 
of wiiiding-on click, too much nosing motion, not enough 
governing motion, defective copping or wrong setting of 
quadrant, weak carriages, diagonal rods and back shafts, and 
faulty adjustment of the various cords or bands. Some of 
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the faults eiiumcrated for caiTiaj^^e coming out also act detri- 
mentally on the threads during wiudiiig-on. The foregoing 
are all more or less common faults, but do not exhaust the 
subject. 

Q. 1901. How would you proceed to generally overhaul 
a mule? What parts require the greatest attention 
or the most frequent adjustment? 

A. In a general overliauling of the mule it would be 
necessary to nuiovate vailous parts of the luMidstock, and 
attention might be devoted to tliis at the outs(it. y\dvantage 
should be taken of the opportunity to replace' all badly worn 
wheels, or broken studs, bracdv(‘is and other parts. Tlui 
various frictions should be recovered, or at least skimmed 
up, and the various parts and framework of the headstock 
levelled up. 

At an early stage we should turn our attention to the 
roller beams a- d roller stands and rollers, d'he roller beam 
should be thoroughly levelled iij), and any worn biusses in 
the stands of the iron rollei s should be repla(;ed. 

Eoughly speaking, foj‘ repaii'ing and nrsedting purposes, 
a mule may be divided into thre(i j)ortions : (J) d'he liead- 
stock ; {'2) th(i roller beam and all conn(‘('.ted jiarts ; (8) the 
carriage and all connect(;d parts. 

Eeferring now’ to tlui carriage and its parts, we have to 
deal with the slijis, the lining up of the carriagfi, the lieight 
of the carriage, or what is the same thing, the height of 
the spindle points, the bevel of the spindles, the faller shafts, 
the faller sickles and wires and the tin roller.s, wdiich could 
be probably taken in the order stated. The parts W’hich 
require most attention are such as above given. 

In some cases after now' mules have been working only a 
few months some people like to overhaul them slightly, the 
operation then consisting mainly in re-screwing and ro-lining 
some of the jiarts. 

Q. 1897. Assuming that you w'ere examining twist cops 
spun on the mule, and that in the course of w’rap- 
ping you found small snarls hidden in the cop nose, 
to what cause would you assign them, and how' 
would you proceed to remedy them ? 

A. It is well known that one of the modern developments 
in the copping I’ail of a mule is to make the front incline 
much longer with the definite object of burying in the 
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“chaso” any snarls wliicli may happen to be on the spindle 
points just prior to backin^-olt A less important object of 
the long incline is to get a steady downward movement of 
the winding faller, in order not to break the threads. 

The causes of snarls are (‘xc(u;diiigly numerous, and the 
author lias dealt wnth the subj(;ct elsewhere at great length. 
In an answer of this kind it is quite evident that only the 
leading causes of snarls can he mentioned. Those may he 
hrielly enumerated as follows: (ri) haliers unlocking too 
soon; (/>) an insullicicnt amount of “gain” in the carriage; 
(c) the nosing motion, anti-snarling motion or hastening 
motion not being sulliciently at work; {d) the (juadrant nut 
too high; (c) the faller wires being Ijadly set, or the carriage 
not “ lighting-in ” s((iia.i’ely, etc. It may he hero noted that 
a goo 1 deal of information r(;specting yarn is givcm farther 
on in this hook. 

Q. I*S9() What is the “ Inw'd ” of the sjandles of a mule? 

How is it measurcHl and how altenal il neccjssary ? 

If then' is too much hovel, what faidt in the yarn is 

produced? Ih it greater in twist or in weft mules? 

A. 13y hovel of mule s])indlos is meant their inclination 
fi'om the vortical. This is rendered ncce.ssaiy in order to 
allow th('. yarn to twist off the s))iudlo ])oiuts without break- 
ing. Its anuanit may l)e dehn’ininod oi’ measured by drop- 
ping a pliin line fi-oin the apex of the, spindle and measuring 
the distance, from the foot of the spindh' to the line. There 
ar(5 specially constructed gauges for fixing the amount of 
bevel very readily. If it is rcapnrod to he alien'd the follow- 
ing motliod juight ho adopted: Set a few spindles at the 
headstock to the hovel rofpjinul by mciasnring the difference 
between foot and ajuix of spindle as indicated above. Then 
set the s])indle bevel gauge to tliest' spindles. Adjust a few 
spindles at the otlu'.r sid(' of tluj headstock and at each mule 
end by the gauge. Extend a string the full length of the 
mule a little above the coi’roct sjnndles. Then proceed to 
set the l)evel of tlie spindles from one end of th(^ carriage 
to the othei’ by means of the string and the gauge combined. 
The gaug(', shows whether we have the connect amount of 
bevel on the spindles, and the line' of string shows whether 
we have the spindles all one distance from the rollers, or 
in other words, in a horizontally straight lino. The bevel, 
of course, is adjush^d by means of the carriage stays or rods, 
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which are connected to the cari'iagc at the l)ack, and (-ithor 
to tlie top or bottom spindlci jails at the fi'ont More bevel 
may be })iit in either by the. top rail h(Mn^ palled in or the 
bottom rail pushed out l)y the scnivved rods. Tlui sii’in<T 
alon^f the tops of the spindles wall assist in dctenninin^^ 
wliich of the two must be adopted. There is ^onm’ally moi’i-. 
bevel in weft mules than m tw'ist of the same counts, jiarti- 
cularly when the lengths of the spindles ai’e conijiared. This 
is l)('.causo of the softe.r nature of the weft yarn, as taking 
hovel out or sti-engtlienin;:; the spindles somewiiat always ])uts 
more strain on the \arn. The liner the e.omits llu' ^ri'atm- 
the amount of bevel necessaiy. A ^ood rule for medium 
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Ffci. k;. 

yarns is to put in a (piartcr inch of bevel for (‘ve) \ inch of 
spindle, and, accordin'); to this, a 17-incli S})indle would have 
4] inches of hovel. If there is too much bevel in tlu' spindles 
snarls wall result, and because of this in many (inns the 
amount of bev(!l in th(;ir s])indl{!s has been rediua'd during- 
recent years. If this jirocedure is carried too fai' <d' c.oui’se 
it results in an excessive linaikage of the (mds. Ilevcd is 
most necessary when the carriage is nearly at the limit of 
its stretch, and least lu'ccssary when it is near the back 
Bto])s, and if very easy and simple apparatus c.ould be eflec- 
tively appliiul for vaiyin^ the amount of bevid as the. cari iaL>;o 
made its outward journey, it would doubtless receive, wide 
adoption. The inclined slips brou^dit out a lew yi'ars a^^o 
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were intoudod to do this, but these “ switchback " mules 
were accompanied by corresponding disadvantages to such 
an extent that tlioy have met with little favour. Fig. IG 
illustrate'! the parts j*e(juisito for an understanding of spindle 
bevel and its alteration. A, is the spindle point; B, the 
spindle footstep ; (\ tlnj top stay rod used for alterations in 
bevel ; 1), is the bottom stay rod, used also for alteration 
of bev(il ; A, F is a vortical line used to show that by spindle 
bevel is meant tlui horizontal distanct^ E, E', from spindle 
footstep to the lino. Tbt' wood bolster and footste]) rails are 
capable of moving about as required by the rods, C, I). By 
having two rods, (!, 1), we can more i-eadily keep all the 
spindles in a straight line, as well as liave the right bevel. 
F, F' are the vortical rising screws, by which the “topping” 
or distance of spindle points from roller nip is regulated, and 
used sometimes to alter the bevel. On rare occasions spindle 
bevel is altered by putting in a different size of carriage 
wheels. 


BiKU bhlAMJiS. 

Q. 1899. (live particulars of the su])ervision necessary to 
keep in good working ord(‘r roving and ring frames. 
State fully the parts wdiich require regular attention, 
the precautions iioedfid to keo]) them working satis- 
hictonly, and the chief points where wear or damage 
takes place. 

A. In both machines every attention must be given to 
systematic and ellicient oiling and cleaning of all the working 
parts, and the rollers and spindles especially require attention 
ill this respect. On the ring frame the spindle bands must 
bo of good quality, and put on at a regular tension. On the 
roving frame the cone belt must be luqit in good condition, 
and on both machines (!are must be taken to have all the 
change wheels of correct size and all gearing properly in 
tooth. Worn studs, shallow gearing, etc., should especially 
be avoided in connection with the copping mechanism of the 
ring frame and the lifting mechanism of the roving frame. 
In each case the roller traverses must be kept right, and the 
rollers well set and properly weighted. The bobbins should 
in each case be doffed at the proper time, this being perhaps 
more important on the roving than on the ring frame. Binding 
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of tlio lifter rail in each case must bo avoided. In (^aeh (uiso 
it is a great duty of the overlooker to see that the bi)bl)ins 
are correctly built and the cotton is of the proptu* counts, 
twist, etc. 

Kings. 

Kings arc rolled from solid steel without any weld, and 
made either double or single Hanged, according to the 
requirements of the mill ollicials. (Ireat care must lx;, and 
undoubtedly is, exei-cised in making them jiciiectly cylindrical. 
They are usually fixed in the riiig rails in such a manmir as 
to preserve the })erfe(;t (;ircl(^, and (iach ring can lie rele.ased 
without interfering w'itb its neighbour. Although it seems 
a plausible argument that double-llanged rings should have 
double the life of single ones, owing to their cajiability of 
being reversed when one edge is w'orn, yet taking cleanliness 
and other considerations into account, the single Hanged or 
non-reversiblc ring appears to give by far the most general 
satisfaction, in England at any rate. 

Cleanliness is of course a most essential re([uisite in a 
ring frame. 

It would app'sir, however, that m tli ' Unite I States— 
where ring spinning is far more populaj- tha,n in England 
— the double ring meets with v(U‘y considerabk', favour. 

Ih’obably the most common angles of the rolhsrs \mi 15 ', 
20", 25" and 85'. ft is imliluily that much benefit results 
from greater angles than, say, 25’ lor any enttons. 


Thread- Koauds. 

There is a little difference of opinion as to whether the 
thread-boards should be made to slide lengthways or lift up 
out of the way. While tlie loianer are more rigid, some 
people consider the latter more convenient. 

Gearing WuEEjiS. 

These may be machine racmlded or cut. There has been 
a strong tendency in rec(*nt y(*ars towai’ds the use of cut 
gearing wdieels for the various machines. Taking the case 
of the change pinions for counts, the author has undoubtedly 
had a great deal of trouble with cast wheels, and has found 
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cut pinions to run more smoothly. On the otht^r hand, the 
cut pinions have not proved sufii(;iontly durahlc in many cases, 
and the increasing perh'ction with which gearing wlnads can 
be moulded appears to })oint towards the retention of cast 
wheels. 

It is contended hy some that cut wliecds run b ettei’. On 
the other hand, there can he little doubt that moulded wlieids 
are more durable, Alaebine moulded wlunds can Ikj made, 
perfectly cylindrical, and also |)arall(d throughout tb(‘, full 
width of the teeth. To piv'.vent possible ii'i-egubirities, tlu'y 
are in many cases afterwards linisbed with special grinding 
machinery. 

I.^^PIiOVEn I’OKEUS. 


Fio. IC) (<i). 

U(}f(',rring to h’ig. lb (u) this iniprovement allows of the 
pokei's being I'c.iddy leinoved for cleanujg pui'posfs ; w’hen 
replaced, owing to the specaal construction, no scitting what- 
ever is rcipiired, the polos- foot iinmediat'-ly fitting to its 
place, thus saving time wbieii the frames a.ro being (jlcaiud. 

Fine (Counts on tue Ktno PhuME.' 

Thei'o is a tendency towards the employiiaait of the 
ring franie for the spinning of tluj liiua- counts, :i,iid a. few 
cases exist wbicro even Sea Islands yarns are spun on tluj 
ring frame. Very many cases exist in Lancashii‘e of tlui 
spinning of medium fine yarns from Egyptian cotton. It 
is no very difficult matter to spin, say, a gootl bO’s, 7b’s or 

^ At the present time (June, J‘.K)I) makers of fine mules an* pushed to 
their utmost capacity to cope with tlio dojuand for tiue-spimiiug mules 
in the Bolton district, while comparatively few ring frames are being 
put in for fine and medium fine. 
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even finer yarns on the rinj' frame providing a very good 
roving is given to the jiiachine and the yarn is wound upon 
good bobbins. In tlie spinning of the best yarns in the ring 
frame combed rovings are often employed, and double roving 
may be regarded as a slue qua non. 

Many [)eopli‘ find considerable l)enofit from tlie application 
of humidifiers in their ring spinning rooms for the spinning 
of fine counts. One of the reasons for this is that iiUproved 
atmosphere has sensibly diminished the numlx'u* of faititing 
cases amongst the women tenters. 

In the spinning of fine counts it is also found advantageous 
to have the dilTerenco of diameter l)etwe(m bobbins and rings 
as little as convemient, assistance being rendered in this 
direction by the thinnest of the fine yarn enabling a good 
length of yarfi to be wound into a limited space. 

It is w(dl known that tln^ inelinatioii of the roller stands 
on a ring frame greatly im])rovos the spmning by enabling 
tlie twist to run right up to the nip of the rolhu's. 

This inclination is veiy usually about 1^5', but may be 
anything from about J5' to 85 ', while casi's exist where oven 
these limits are exceeded. 

It will be understood that the s])inning of fine counts is 
generally considered to require a good deal of inclination. 

Jjohhins. 

Wilson Bros, make a serrated shicild, which they claim 
will make it practically im])ossible for the shields to come 
loose. These shields are made with spikes, i.o., they are 
serrated on the inner edge, and these sei*rations or spikes are 
pj-essed into the wood of the bobbins, rendei’ing them secure 
under almost all circumstances. The author must, however, 
here remind readers that there are yet many mills which use 
mostly bobbins or tubes whicli are quite plain, and neither 
have headings nor protectors. 

Flange Winding and WAnrEiis’ Bobbins. 

Many of our piuctical readers are well aware that often 
there is much tiouble and loss owing to the frequent break- 
ages of the flanges of the flanged bobbins often used in con- 
nection with winding, warping, gassing and other frames. 
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The above firm made a patent flange binder. Ttiis is a 
narrow fluted steel whieli necessarily stren^^tlums the 
flanges to an enormous extent, and although tlu'se steel rings 
necessarily add to the first cost, it is a great question whether 
the extra cost is not fully met by the longer lih* and greater 
usefulness of tin- bobbins. The writer has luindled and used 
such bobbins, and can testify to their gn'at stnmgth. 
Another sjieciiility in this connection is the patent endless 
steel tyre, which has the additional i-ecomin(Midations that it 
renders the ptu’ipluiry of th(‘. flange perfectly smooth. It is 
made with a doubhi edge of metal on the inner edge of the 
flange. 


Bobiunh fok Hin(; Frames, 

It is well known that for a good number of ycuirs now ling 
S})inning has been receiving a g<K)d deal of attention and 
adoption in this country. The tendency towards increased 
speeds and the desire foi’ increased quality has rendcu’od the 
production of pcu-fectly accurate bobbins an absolute neces- 
sity. Wilson Bros, make the Coridiol mo shield. This shield 
is made with a doulde or folded over edge, w'hich is pressed 
into the wood, thus giving a srnoolh jioint and greiit strength 
to 1‘osist crushing strain. 

In consequence of the introduction of conditioning yarn on 
the bobbin, the difficulties of maintaining fbe bobbins per- 
fectly true have beim vastly enhanced, and to the author's 
positive knowledge this has been a great source of troulilo 
and anxiety to many overlookers of ring frames. 

These difficulties bav(5 rendered it necessary to introduce 
bobbins more able to resist the effects of moisture than tlioso 
formerly in use. 

In 1889 IMessrs. Wilson recognised this difficulty so fully 
that they put dow n a special plant for the enamelling of wood 
bobbins, and this now departuni has proved so successful 
that the enamelling department has had to bo increased, and 
the enamelled bobbins are in very extensive use in all parts 
of the world. 


VUL. HI. 
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CHAPTPIK III. 

DOUBT JNG AND WINDING. 

Thp: Twiner 

Q. IHIK). J)escril)e ^(iiuMally tho action of the twiner, 
and say in what principal respects it dilTers from 
the mule. 

A. In its main features tlje action of a twiner jenny hears 
a close rescml)lanc{^ to the action of a spinning mule. Any 
spinner who thorouj^hly understands the mechanism of a 
solf-aclor spinnin}:]; mule would have little dilliculty in under- 
standing the mechanism of a twiner jenny by the same 
makers. The chief diffm'oncos between the two ailso from 
the fact that th(;re arc no drawing lolhn s in the twinej*, and 
the creel has to he constructed to hold cops instead of roving 
frame bobbins. It is thei'^fore th('. most convenient plan 
to allow the creel to traved and the sjiindle carriage to be 
stationary, and this arrangement is usually adopted instead 
of having the carriage to travel, as in the spinning mule. In 
place of the drawing rollers there is a slide bar arrangement 
which allows the threads to pass freely through during the 
operation of twisting, and tluring backing-off and running-up 
is locked so as to prevent the yarn from leaving the cops at 
these periods. The creel is genei’ally arranged so that the 
yarn is pulled over the cop noses first, but when perhaps 
three-quarters of the yarn is pulled fiom the cops the latter 
are changed to a position in which the skewers revolve and 
the yarn is pulled from them like roving from bobbins. The 
skewering of cops is a frequently recurring operation which 
adds greatly to the work of twiner operatives. Usually two 
ends are doubled and twisted together at the twiner, and 
occasionally three ends and sometimes two of the doubled 
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threads are put together again so as to make, say, fourfold. 
The higher doublings, however, are more frequemtly done 
with the doubling, winding, and the ring doubling frames. 
There is a considerable amount of twining done in Yorkshire, 
and a Stockport master doubler complained to the author 
that the Yorkshire master twiners seem to be able to 
double cheaper than he could afford to do on his ring 
doubling frames. In the twiner jenny there is a backing-off 
and faller-wiro ariungement similar to the spinning mule. 
The copping rail is usually short, and is made to travel by 
means of connecting rods from the quadrant. There may be 
a water trough for the ends to pass through water, or it may 
be dry doubling. Before twining the single jairn is often 
placed in a steam chest for some time in ordej’ to solidify the 
thread and to sto}) it from curling and snarling and chopping 
down. The threads are drawn over ffannel-covered surfaces 
in order to put a kind of drag or tension on them. 

Q. 1900. Describe; the operation of twining. What are 
the advantages ol)tained, if any, over other syst{‘ms 
of doubling when adopted for the; production of 
doubled warps? TIow does this machine (lornparo 
as to amount of pnyluction with other machines? 

A. The twiner is very largely used for ilu; doubling and 
twisting together of twofolds, and occasionally for higher 
doublings. 

This machine is to all intents and purposes a self-actor 
spinning mule, excepting that the drawing rollers and attend- 
ant mechanism are not used. Occasionally old spinning 
mules are converted into twiners, atid the twisting spindles 
are traversed about with the carriage. More frequently the 
creel is made to traverse, and the twisting spindles ai‘e fixed 
in a stationary carriage, as this is found to be the most 
convenient. During hacking-off and winding-on the threads 
are prevented from pulling off the creel cops or bobbins by a 
thread looking slide motion, which should hold each thread 
firmly without damaging it. On a twiner doubling twofolds 
two threads go together over a flannel-covered drag board, 
through a water trough, over another drag board, and then 
on to the twisting spindle. 

Taken altogether, it is a great question as to w^hioh is the 
better practice even for twofolds — w^hether to use the twiner 
or the ring doubler. The flyer throstle doubler is now discon- 
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tinned, except for some specialities in very coarse and very 
fine yarns. 



Vi* 


On a twiner it is easier to humour the twist, and it is 
possible to spin the yarn on cops, and thus save the cost 
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and trouble of bobbins. The ex{)cnso also of the doubling 
winding frame may be saved, and the doubled thread may be 
a little more elastic. As regards production, th{‘ twiner may 
be said to come betwcjen the flyer and ring throsth- doubling 
frames. 

It can be more readily adapted to a wide range of counts 
than the other systems. 

The yarn from it when used for warps probably gives a 
softer and fuller appearance to the cloth. 

Figs. 17 and 18 are desigiuMl to illustrate the aeiion of the 
twiner. A, 11 are the fast and loose pulleys of tlu! headstock ; 
(1 is the rim })ullt;y ; Z is the large backing-oir friction con(‘ 
wlieel ; J) is the large guid(i pulley for the long winding 
chain, .1 ; F is the fuhu'um of the long guide, hai- oi- I'od, (1, 
used instead of th(‘ quadrant to give; motion to the radial 
arm, H. 

Beferiing now to the parts ni oi- luair the stationary 
carriage. Q is the spindle band; H is the huge winding 
drum wheel, gearing with U on the tin roller, V ; T is the 
winding drum ; S is the cop of doubled yarn ; V is the rail 
or slip upon which tlie cariiage, L, moves backwai’ds and 
forwards. 

Eeferring now to the movable carriage, h, shown midway 
l)etween its tixtr(5ra(‘. positions, u, b are the two cops of single 
yarn, one of which is shown a little inclined IVom the vertical, 
and the other almost horizontal, both positions being more or 
less used, the first for full cojis and the second position more 
especially for the cops when most of tlie yarn is wound off. 

of Yarn. 

The two threads from the cops, a, h, are passed over the 
flannel -covered drag- board, X, and together btnu'ath th(^ glass 
rod or hook in the water trough, M, between the brass locking 
slide, 0, over the drag-hoard or rod at W, and on to the doubled 
cop at S. 


Thread-lockimj Motion . 

This is shown separately in Fig. 18. At 0^ th(‘ threads 
are shown passing freely through the brass snugs, r, d, while 
at O 2 they are shown locked reiuly for backing-off and winding- 
on. The middle brass rod, d\ containing the locking snugs, 
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is made to slide into position, 0.„ when the carriage gets out, 
thus locking all the threads. 

Systems ok King Doubling. 

Q. 1899. What are the Dnglish and Scotch systems of 
doubling? Describe', the dilTerences existing in the 
machines, sketching the parts specially used in each 
system. 

A. The English doubler has the rollei’s carried on stands 
fixed to the roller beam, but the rollers an? not in the water at 
all. There is a glass rod placed in the water trough, under 
which each thread ])asses before I’eaching the roller.s. A 
recent addition to this system consists in facilitating the 
raising ol the glass rod out of the water for cleansing and 
other purposes. Mach thread passes from its creel bobbin, 
under the glass rod, under and half round the bottom brass 
roller, over the top roller, and then down to the twisting 
spindle, in the Scotch system of doubling, the threads pass 
first beneath the rollers and then between them, and the 
bottom one of the pair is placed adjustably in thi; water. The 
threads are usually kept longer under the water in the Scotch 
system than in the J^lnglish. The piincipal difference, then, 
between the two systems will be found in the size and shape 
of the water trough and the position of the guide rollers. 
There are no draft rollers in either system. 

The accompanying Digs. 19 and 20 admirably illustrate 
the different systems of doubling, and are practically self- 
(ixplanatory, the passage of the yarn from creel bobbin to 
twdsted doubling bobbin being clearly shown. 

The several methods of making doubled yarns, ot which 
four arrangements are shown in Figs. 19 and 20, and' the 
large range of counts, say from 4’s to 120’s, to double from, 
necessitate the making of thesis machines of a variety of 
gauges with different sizes and shapes of creels, spindles and 
bobbins. To refer briefly to those several points, we may 
mention that the system of doubling in the best threadmaking 
establishments is to wdnd by means of stop motion doubling 
winders, 2, 3 or 4 ends from ring frame bobbins on to w^arpers’ 
bobbins, which, w'hen full, are placed on the ring doubler creel ; 
one bobbin supplying one doubling spindle with yarn to have 
the necessary twist put in ; thus a twisted thread is produced 




Fhj. 19. 

tioii of tho winding and doubling jirocesses just referred to, 
but with the twisted threads this time, therefore the idtimate 
doublings would be of 4, 9 or 16 strands respectively. Of 
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course different combinations of the strands may be made, 
thus four three-stranded threads (;al)lod would bo 12 folds. 
The use of the doubling winding frame is to prevent “ single,” 
for when an end breaks the self acting stop motion comes in 
operation and stops the warper’s bobbin, wlimi the windei’ 
can make the necessary reparation. For occasional purposes, 
where quality or quantity is not an important consideration. 



Fni. 20. 


doubling and twisting are done at one operation on the ring 
doubling fiume, for which purpose a cieid is employed, sug- 
gestive of and known as the porcupine, where warper’s 
bobbins containing single yarn are placed in heights, so that 
several ends, up to six in some instances, run to one spindle 
to be twisted together. This is considered by some to be 
rather an objectionable and inconveniimt method, because the 
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creel becomes too high for economical working, the hands 
not being able to replace the l)obbinK {'asily, and a stop- 
motion not })eing a})])lied nsnall}' to tlie niiichiiK', irregular 
thread is made owing to ends breaking and escaping the, 
attention of the miiKkii’s until a considera))li‘ liMigth has been 
twisted and irn'parable mischief done. Other arrangements 
of creels and methods aie em})loyed, but those; mentioned 
are mostly (;all(‘d for. As r(igards gaug(‘s these gc'iujrally 
commence at 2j inches for the. veiy fine thiead, and they 
rise in six advances up to four inche.s gauge, which lattei* is 
used for jnaking very strong thread, heald yarn, line cord, 
etc., the int(irin(‘diai(' gaug(‘S being used chitdly for the 
nunu'rous qualititis ol thread, crochet yarn and isp('cial work. 
In the line g<iug(' franu's a light running /i-inch lift spindle is 
used, and in the intermediaU; gauges g(!nerall\ a (l-inch lift. 
It may be stated that there are twisting machines with stof) 
motions, oiu' of \\lnch is shown in Fig. '21. 

DoimLlNO Sl'LNDLES. 

There are several points that are nc'ci'ssary in a good 
spindle, and a few miglit he mentioned 

1. Taght running. 

2. Steadiness under high spetjd, which is tcstiHl by run- 
ning with unbalanced bobl)ins. 

3. Simplicity of construction. 

4. Non-liability to get out of ord(;r. 

5. (Capability of running for hmgthened periods of time 
without cleaning, lubrication or (jther attention. 

6. And, as important as any, cheapness. 

Kn(i(t Brake. -For heavy doubling, whim spi'cially ordered, 
an improved and patented krua; braka; is applied, enabling 
the attendant to stop any sjiindle with a, litth' pressure of 
the knee. For the liner gauge frames, and fre(pK;ntly for 
coarse gauges, the kne(; brake is not essimtial, and the wider 
wharve on spindle is recomimmded, which amply serves for 
stopping the spindk*. 
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Doubling and Twisting. 

Fig. 21 shows a syslom of simultaneous twisting and 
doubling, of which the following is a de.scription : — 




Shown with Swinqinq Rail. Shown with Fixed Rail. 

FlU. 21. 

Twistmj diract from Cops or Bobbins {without winding ). — 
The two yarns are carried around the leather-covered delivery 
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roller, A, over the balanced lever, B, to the twintiiij^ bobbin. 
When one yarn fails the other unspins and allows the level*, 
B, to rise at its front end until the upri^lit part on B comes 
into the path of tlio cam formed on under side of the delivery 
roller, A. Tlie delivery roller, acting on B by its own revo- 
lution, draws itself out of gear with the bevel pinion, (>, and 
stops, thus waste and lajis are prevented. When the end 
has to be pieced, tliii workei*, by means of th(i 1(3 ver, D, puts 
the break, E, on the spindle. She tluni depi’esses tin; lever 
B, which carries the lever 1) along with it, thus starting tlie 
delivery rollin' and the spindh*. simultaneously. 

The lihre of each yarn is wrapped round itself hefure the 
two yarns are twisted togethisr. This is done hy the down- 
ward rubbing of th(3 yarn on the leatlier-covei'ed delivery 
roller on its passage to thii lever B, thus making smoother 
yarn. 

Band Temioniibij. The bands before being put on are 
stretched with a given weight, and there are jirinted on them 
two marks indicating where the knot must he, in that way 
ensuring all bands are of eijual length. Tliii spindle rails, E, 
are made in sections, about live feet long, and instead of 
being fixed to the framing may be canied on swing levers, 
G, which, by miians of the weights, H, press the rails out- 
wards and give all the bands a continuous tension. This 
arrangement maintains the fixed mininjiim driving power 
decided upon for tlie spindles, and greatly I’educes the total 
power required for a frame, particularly in damp weather. 

When yarns arii required above two ply they can be 
double wound on bobbins or cheeses and twisted on the 
above frame, with the advantage that roller laps will be 
entirely pievented and all the waste in front of the feed 
rollers saved. 

Q. 1890. Describe the process of doubling winding, and 
say what advantage is obtained by eross winding. 

A. A doubling winding frame may be a single drum 
machine or a double drum machine, and may have a quick 
traverse or a slow travers'i. In the lattei* flange bobbins 
are used, but in the quick traverse drum winding machine 
the “ cheeses " are formed upon a spindle without flanges to 
keep the. edges good. In this machine the cops or ring 
bobbins are placed in a creel at the front and low(*r part of 
the machine. The threads are conducted through guide holes 
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over an adjustable, flannel-covei*ed drag- board, through 
detector wires, upwards over a small wooden guide roller, 
and downwards again, when two or more threads ar(i wound 
togethfir on the same bobbin. Each thread passcjs tln*ough a 
separate dt;t(^ctor wii'e, and when the thread breaks the wii’e 
falls and sets in niotion mechanism by which the particular 
bobbin upon which tlK^ broken thread was passing is 
swivelled out of eontuct with the driving drum. Simul- 
taneously a lu’iiak is Iwought against the chi^ese, causing 
instantaneous stoppage of tlie bobbin, and preventing 
“single” from passing thereon. Tn this facility foi’ jirevont- 
ing “single,” combined with a like previ'iition of “cork- 
screwed” yarn, li(‘.s the great uKM'it of this jirocess. Of 
course, it is well known that by “cork-screwed” yarn is 
meant the twisting and doubling togotlier of threads of 
uneven tension, wluireby the slack tlinjad becomes in a 
manner coiled round the tight thread, and the latter has to 
sustain all the strain. “Cork-screwed” yarn is of no use 
when it is used for thi-ead which lias to pass through the 
eye of a needle. 

The latter part of the (pu'stion asks what advantage is 
obtained by cross winding. B}' giving a very rapid horizontal 
ti’averse to the thi'eads in a quick traverse drum winding frame 
the yarn is cross wound upon the cheeses in (exceedingly 
open coils, and this causes the cheeses to be very solidly and 
firmly built up. Also the threads dwell such a small time at 
the edges of the, cheeses that flanged bobbins can be dis- 
pensed with, which is a grinit advantage for transit purposes. 
Some of these machines are noisy, and there is fre(]uently a 
tendency for the cheeses to run off at the edges in spite of 
the quick traverse. As regards both these points there is yet 
room for the ingenuity of inventors. 

Fig. 22 is a diagrammatic view of a well-known make of 
doubling winding frame, using flanged bobbins, M, driven 
by frictional contact with the drum, N. It is a single drum 
winding frame. 




Fig. 22. 
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REiTEaENaE Letteus to Fig. 22 . 


A Cop Box. 

B Cops or Bing Throstle Bobbins. 
C Wire Bail. 

D Adjustable Drag Bail. 

K Adjusting Screw for Drag Kail. 
F’ Detector Box, 

G Frame for carrying Delector Box. 
H Setting-on Handle. 

I Batchet Shaft. 

J Bobbin Cradle. 


J\ Weight for Bobbin Cradle. 
L Brake for stopping Bobbin. 
M Winding Bobbin. 

N Bobbin Drum. 

() Traverse Bail. 

P Guide Bracket. 

Q Thread Guide. 

B Wood Boiler. 

S Bobbin or Cop Box. 


Fig. 22 (a) is a geu(3ral view of an excellent double drum 



Fig. 22 (a). 

quick traverse winding frame as made by Messrs. Dobson tC' 
Barlow. 

Q. 1898. State what you know of the various systems of 
winding doubled yarn or threads : (1) For twisting, 
(2) for delivery to the user. Distinguish between 
them clearly. 


DOUBLING AND WINDING. 


Ill 


A. Yarns spun on the ring frame more especially are now 
often wound upon cheeses on the quick travei-so drum wind- 
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ing frame ; this being an economical and ready method of 
putting these yarns into convenient form for transit purposes, 
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instead of being at the trouble and expense involved in the 
carriage of ring frame bobbins. .Although bobbins may be 
used at the di'inn-winding frame, yet they need not contain 
flanges, and sucli a large amount of yarn can be quickly put 
upon one single bobbin that tlui expense is very low. The 
system of rapid cross winding allows of tlie building up of a 
firm cheese, without running off at thv, edg(‘S. 

Although the same macliine may be used when the yarn 
has to be doubled, yet two or more ends in this latter case 
are invariably put together, and a single preventor stop 
motion must be used. The ordinary vei’tical spindle winding 
frame, or the drum winding frame, with slow' traverse may 
be sometimes used to pr(ipai‘e yarns for thi; warjiing machine 
when it is intended to seJI ya,i‘n in the form of w^arfis. The 
twiner, of course, converts the sjnin cojis of single yarn into 
larger cops of double yarn, at the. same fimi*. twisting the 
single threads together, so as to form a doubled thread. 

The question appears to us a little ambiguous, as we ai’e 
not aware tint it is usual to wind douliled yarns for twisting, 
except, porha])s, in r(‘-wHndiiig on the doubling winding frame 
in preparation foi- the finislun- doubling frame. Doubled 
yarns are sometijiK'.s jiassed through the winding clearer 
frame to clean and rid them of knots and iri’egularities. 

Various kinds of bobbins as made on doubling winding 
frames are shown in Fig. 2d. 

Vertical Spindle Wlndin'i l^'iainea. 

Tigs. 24, 25 and 2() ai‘e diagrammatic views of throe systems 
of vertical spindle w'inding frame as (‘xtonsively used for the 
winding of single yarns. 

In each case A is the bobbin from tluj ring frame or cop 
from the mule; B is a lirush in one case, and flannel- 
covered drag-board in other cases, as shown, its use being 
to tension and clean the yarn. 

At C or D the yarn is guided to the bobbin, wdiile E, E or 
D are the bobbins as madcj ready foi- the warper’s creel. 

The s])indl(? wharves at G, II (Fig. 24) are made larger for 
the back row than for the front »’ow, and the ])obbins, when 
perhaps one-half to thro(;-(piartei’8 full, are transferred from 
front to back row^s to prevent too high a winding speed of 
the yarn. I is the tin roller or cylinder. 
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The “IJNiVEitsATi” Windino System. 

This systoin of winding, which has been in practical use 
in the United States of America s(iveral years, appears to 
be extending in other countries. 


n 



The machines are adapted for winding fibrous material 
of all kinds — twines, cords, linen, worsted, woollen, silk or 
cotton threads or yarns into cops or packages, either cylin- 
drical or conical, varying in size from the smallest shuttle cops 
for sewing machines to those weighing 50 lb. 

VOL. III. 8 
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In winding by the “ universal ’’or LeeBon’spioocsK the thread 
or yarn runs ovei' a j^uide in a straigJit lino direct to the tube, 




Fio. 2G. 

and the coils are laid side by side touching each other, but 
without over-riding or crushing. Each layer is exactly 
similar to the preceding one, consequently each is laid upon a 
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firm supporting surface, without s})aces, and tlie material is 
maintained in perfect condition without crushing or impair- 
ing the twist. As th(^ coils do not oftcm pass across tlie 
end of tlie cop, the thread can be drawn off the periphery 
of the cop over the end without catching or increasing the 
tension, therefiy giving good results in delivery to liigh-speed 
machines. 

An inexpensive paper tube is substituted for the ordinary 
spools or bobbins, and as the thread is laid upon the tube 
in such a manner as to be self-supporting, it does not require 
end flanges such as are sometimes used in ordinary thread 
winding. Tlie expense of spools is tlius dispensed with, and 
at the same time a saving in hulk of packages is thus secured. 
The machines thenisidves appear to he expensive in first cost 
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REEMNG, BUNDLING AND GASSING. 


Rkklincj and BuNDL1N(J. 

Q. Why is yam reeled and Imndhid, and for what 

purpose is it cross reeled? Show by a sketch the 
disposition of the yarn in seven leas and crossed 
hanks. 

A. Yarn is reeled and bundled very largely for export 
purposes. In this way much yarn both fi*om mules and 
ring frames is prepared for export. Pai’ticulaily in the case of 
ring yarn spun upon s})()ols or bobbins is this system advan- 
tageous. Instead of being at the expense of paying for the 
weight of the bobbins during transit, it is obviously a great 
boon to ring spinners to be able to pay the comparatively 
small expense of reeling and bundling. Both these processes 
are of the simplest character, and the first cost in the machines 
is small. In reeling for bundling and shipping purposes it is 
the usual plan to wind a hank of H40 yards upon the reel 
from each cop or bobbin, and to have the hank disposed upon 
the reel in parallel layers divided into seven parts, each 
division containing a lea or 120 yards. The reel is 54 inches 
or yards in circumference. The hanks b(ung reeled, they 
are made up into bundles of 5 11). or 10 Ih. each, and are 
compressed into a solid compass in the bundling press. In 
this form the cost of transit is small, and the yarn when 
arrived at its destination can readily be wound upon bobbins 
and utilised for weaving purposes if required. 

Cross reeling is carried out when it is intended to dye 
or bleach the yarn, in this form the yarn is left in a 
somewhat open condition, and, therefore, can take dye better, 
and is at the same time more easily unwound without 
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entanglement. Cross winding is obtained by a swift back- 
wards and forwards movement being itn parted to the thread 
guide rail by a crank or eccentric. 

Figs. 27 and 2H are intended to illustrate the more important 
details about ordinary reels. Fig. 27 shows tlui arrangement 
for open or 7-loa reeling, there being two portions of hanks 
of yarn shown on the reel staves, C. 0, P are th('. pulleys 
by which the machine is driven. At A is a worm on the reel 
shaft which rotates the HO-worm wheel, K. P is a linger 
carried by the worm wheel, and, when tin; lattm* has made 
one revolution, F lifts stepped rack laddi'.r shown up one 
tooth. The spj'ing, B, always keeps the guide bar stud at M 
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pressing against the stepjied ladder, (1. When tlu'. latter is 
lifted by the stud, F, the guide bar is moved lengthways 
against the next lowtu- rung of the stepped rack, G, thus 
causing the yarn to be laid in a dilferont position on the 
reel. On the left is shown the reel, C, closed for doffing, with 
the yarn just being taken off the reel end. 

Fig. 28 shows the arrangement for cross reeling. In this 
case the spring, B, the 80- worm wheel, E, and the step}>ed 
rack, G, are not used, although they might be on the frame 
ready for use if required. 

In their place the small bevel, E, is driven by the belt, I), 
and gives motion to the bevel, F. On the other end of same 
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cross shaft is the crank or disc, G, carryinj^ the stud, M, which 
ill its rotation ^nvos a continuous oscillatory motion to the 
guide rail, V. In this way the threads are crossed over each 
other instead of beiiig laid })arallel as in open reeling. 

A is the reel sliaft, B is the reel shell, and 0, V the driving 
yiulleys. Tn this case also the yarn is shown almost doffed 
at tlie left hand portion of th(^ sketch. By a push across the 
rests, T, K, in the din'ction indicated by the arrow, the 
threads will he freed ready for taking off'. 
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Q. What is meant in the bundle trade hy the terms 7-lea, 
h-lea, and double-crossed hank? 

A. Reeling is mostly “open” or “crossed”. Another 
common name for “open” reeling is 7-lea reeling, and in 
this case after a lea of J‘20 yards has been wound on the reel 
from each cop or bobbin the traverse bar or guide bar is 
moved longitudinally, so as to place the second lea a slight 
distance from the first, and so on with the seven leas that form 
the hank. The spaces permit the tieing up to he done, so 
that each lea is kept separate. Six-lea reeling is not very 
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Bommon, and means that six leas are takcm as forming the 
hank instead of the usual seven leas. 

0])en reeling is common when the. ju'ocess is done for 
bundling purposes, or as a convenience for transit and other 
purposes, and is the method almost always em])loyed with 
yarns for the hi astern markets. 

In cross reeling instead of a liank of yarn Ixiing wound into 
seven more or less S(',])ai'ate leas, the traverse bar is moved 
hackwaj-ds and forwards eontiiuiously so as to wind all the 
hank with the ('.ighty threads erossed over oik; another. 

In the case of douhlf; crossed hanks, tliere, are two hanks 
j’oeled together in this manner before doffing. 

Cross reeling is generally done when the yarn is intended 
for bleaching and dyeing purposes, as it allows the dye stuff 
to gc;t to the threads better and more uniformly than “o})en” 
reeling. 

Iti addition it may facilitaU*. the finding of broken threads. 

In most nads it is a V(‘i‘y easy matt(‘r to change from the 
one kind of rending to tin; other. 

Often cj'ossetl reeled yams an* made into long bundles, 
without being pinissed, while the open reeded hanks are 
usually made into short bundles and subjected to heavy 
pressure in a powerful bundling press. 

Q. What is the best method of removing the hanks from a 
reel with the least risk of marking the yarn with oil 
or dirt ? 

A, When dolling the hanks from a reel it was formerly a 
common practice for the reoler to lift the reel with one hand, 
while with the other hand the hanks of yarn were drawn off 
the reel. 

Doffing is of frecpient I’ecuiTence on a reel, and — especially 
in the case of coarse counts — the weight of a full reel is con- 
siderable, so that the strain b(;comes great for the women 
and girl reelers. In removing the hanks also it is requisite 
to take them very close to the oiled end bearing of the reel 
shaft, and in this way much yarn at times has been marked 
with dirty oil. 

Great assistance is rendered in the. nuiioval of the hanks 
by means of “drop’' or “collapsing” motions, by which 
the reel is closed up so as to loosen the hanks. 

The question more particularly refers to “ doffing ” motions, 
of which there are several makes, the main object of each 
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one beiu^ to obviate the necessity for the rcoler having to lift 
the reel up. 

There are the “gate,” the “wheel,” the “bridge,’' and 
the “ parallel,” or “inside” a?id “ outside ” motions. 

In the “ gate ” motion the re(‘l end is sustained in a bear- 
ing formed in a kind of gate working on hinges, and the gate 
is opened for doffing purposes, thus heaving a free passage for 
the yarn. This motion is very effective;, but is clumsy, partly 
due to the n(‘c(‘ssity for having a support for the reel, 
arranged so that it is out of the way wlien working, but 
Hup})orts th(; reel when the gate hearing is removed for doffing. 
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Fig. 211 shows the wheel doffing motion. A, D is the rest 
for the whct;l, Ji ; C is the reel ; E is the handle. A hank of 
yarn is shown almost doffed. 

In the “ wheel” motion the end of the reel is sustained in 
a “ doffing wheel,” which consists of a wheel with a segment 
absent, that is to say, a kind of broken wheel. The hanks 
having been drawn to the reel end are passed into the 
“ open ” portions of the wheel, and, by giving a slight turn to 
the wheel, the hanks are freed from the reel end. 

Fig. 30 is a slight sketch of the “ bridge ” motion, with a 
hank ctf yarn ready for removal. 
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The “bridge” motion is one of the most recent and best 
known of these motions. A gap is formed in tin' end of th(5 
frame, and a slotted brack(‘t termed the “ bridge ” is used in 
order to reach across this gap. Tlie bridge din ing working 
rests on one end, and during doiling on the other end, while 
during the horizontal crossing of tlie red end it is monien- 
tarily horizontal, so as to bridge* the gap. A moderate push 
against the reel is suflicient to force the bridge into any posi- 
tion, and at all times thi* bridge is supp<»i‘ting the (uid ol the 
reel. The banks are partialh doffed, and tlien the reel is 
pushed smartl\ aci-oss the bridge, thus freeing the othei- side 
of the hanks and allowing of ihi'ir ready rinnoval. The 
hearings lor the nad are carefully constructed, so a,s to allow 
of satislactory lubrication, with tlui minimum amount of risk 
of oil getting on the yarn. 



In the “parallel ” dolling motion, shown jireviously, which 
has some points of resemblance to the “bridge,” there are 
two possible sujiports for the dolling end ol the reel shaft. 
One support is inside oj- nearer to the reel than tlu* other, and 
is to hold the reel during dolling, while the outside bearing is 
for the reel during working. As in the case of the bridge, 
the hanks are partially removed, and then the reel is srnai-tly 
pushed across from the outside to the inside hearing, thus 
freeing the hanks and allowing of their ready removal. This 
is the simplest motion of all. The bearing on which the 
, doffing end of the reel rests during working is composed of a 
special metal supposed to do without oiling. In some cases 
brass bearings have holes drilled through, and tlie holes are 
filled with black lead undei- hydraulic pressure. 
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Q. 1901. Describo tho process of reeling;, flow and in 
what lengtlis afe Uie hanks wound for delivery 
(a) in this counti’y, (h) in France, {c) for re-wind- 
ing, (d) for bleaching? Sn.y how the hanks arc 
tied. 

A. Th(; pi’ocess of r. itself is dealt with in previous 
answers. For delivery in this country it is a conunon prac- 
tice to reel th(i yarn into hanks of 810 yards (*ach. Soine- 
tinies double banks of I, (>80 yards are wound. Bfdow is 
given a iniicb fuller comparison of the P\’ench and Fnglish 
systems than the (jucstion calls for. J>y tlui Fiiglish system 
of nurnbinlng yarns is undcu'stood the number of hanks of 
810 yards each which go to make a pound of 7,000 grains. 
So largely has the cotton spinning industry been ruled by 
Fngland that the Fnglish syst(un of numbciring yarns is 
in almost universal use throughout (lerniany and Switzer- 
land. Tn Franci5, however, the c.ounts or numbers of yarns 
are based on the metiic system. In this cast; the metro 
of 39'd7 inches is tlu; standard of huigth, and the kilogramme 
of 2-2017 lb. is tlu' staiubird of w(;ight. 

fn numb(;ring cotton yarn a thread of yarn i,00(; metros 
long, weighing 500 grammes (half a kilogiamme), is taken as 
No. 1, so that - 

2’s yarn in French = 2,000 metres, weighing 500 grammes 

n „ n = 1,000 „ 

20’s „ „ „ = 20,000 „ 

60’s „ „ „ - 00, 000 „ 

The French number ---= 0'817 x Fnglisli numl)(;r. 

The J^nglish numbei* = 1-18 x Fr(;ncb number. 

The length of 1,000 m{;tres is termed a liank (or 
and each hank is divided into 10 skdns, the latter being 
thtsrefore 100 metres each. Tluise skeins are wound on a 
reel of 50-122 inches circumference as against the standard 
of 51 inches for the English system. 50' 122 inches = 1-425 
metres. Idie c.ounts (xjual the number of hanks required to 
weigh 500 grammes. A woi'kiug rule is to divide the metres 
reeled by twice the weight in grammes ecpials counts French. 
To reduce k'rench counts to English we may multiply the 
French yarn counts l)y M8. 

To reduce English to l'’rench counts we may divide the 
English counts by 1-18. 

For many years attempts have been niado to introduce a 
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uniform system of numberint^ yarns, [ii the metric system 
the number of a cotton yarn indicates the number of times 
1,000 metres (1093-08 yards) or reciuired to make a 
standard wei^^ht of 500 }^o-aiiime.s (M02 lb.). The product 
of the wei^^ht and number is always the same, that is, 500. 
The number of the yarn is obtained by dividin-^^ the leni^tb 
by twice the weight. 

liXampk' : Wliat is th'* counts ol a thread, 00 UK^tros of 
which wei^di 5 f^nunmes? 

2x5 

For bleaching purpoH<is it is usual to cioss reel the yarn 
into hanks. 


Making Uj‘. 

Q. 1898. \'ai-ii is i5.\ported in various foi ms. State what 
you know of th<‘ dirt'erent methods of niakin^r it 
up for shipment, and •;ive full particulars of its 
pi-oparation in bundles. 

A. A good ileal of yarn is exported in the form of cops 
spun upon muliis. Some of this is })acke(^ in boxes and some 
in casks. Thi^ casks will hold a considoj-ahle quantity of 
cops and stand a lot of knocking about without d.image, but 
they are awkwartl to pack. Of late years it would appear 
that the tendency has bi'.en to favour packing iti boxi^s or 
oases specially made of a cheap and flimsy character, so that 
they need not be returned when empty. Packing cops in 
this manner is not much trouble, although, of course, cai-e 
should always be exercised that the cops are not damaged, 
the boxes being lined with paper. A fair amount of yarn 
spun upon ring frame boblmis is cross wound into cheeses 
upon the doubling winding framii, and exj)orted in this form. 
A considerable portion of yarn is reeled and bundled, both 
spun on the self-actor mule and upon the ring frame, this 
being an old-established and very convenient form of export- 
ing yarn. A good deal, of course, depends upon what the 
yarn is intended for abroad as to whether it must bo packed 
in the cop or bundle form. Suj)pose, for instance, pin cop 
weft bo bought for placing in the shuttles of the foreign 
looms without dyeing or other preliminary process what- 
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soever, it would obviously be best to pack such yarn in the 
cop form. When yarn is intended to be bundled it is first 
wound into hanks upon the reel, when; it may be cross-reeled 
or 7-lea or open nicled. The cops boin^^ put upon skewers, 
the threads are attaclied to the reel, and the latter revolved 
until, say, one, hank, or 840 yards, is unwound from each cop. 
The hanks are tluui propcnly tied and th(‘, reel clostid up 
so as to allow of the hanks bem^ withdrawn. AfterwardvS 
the hanks are* made into knots and plac(;d on the table of 
the bundling ])n^ss, so as to make a l)midlo of 5, 7.1 or 10 
lb. wei^dit, the latUn- bein^^ tlu; most common wei},(ht. The 
number of hanks in a 10 lb. bundh' chuirly will depend upon 
the counts of the s})un yarn. For instance', a 10 lb. bundle 
of 40's would contain 400 hanks, and one of 50’s would con- 
tain bOO hanks. A press is usually arran^^ed so that the 
bundle can be tied up with four stnnij^s, and often special 
pa})er and tie-up string are used, the details of a make-up 
bein^f varied to me('t the reephrements of custoiiKTs. 

Q. Deliiu'. exactly what is meant by tlu', following parti- 
culars <^iven with an order foj* bimdh*, yarn, takin*^ 
them in the same order as ^dven : 10 lb. not, 40's, 
80 lb. test, (Irandrelle, 20 hank halshed 8, blue 
faciiii^f, backs, no type stamp, black press twine, full 
hm^^th. Say how many hefids of knots would show 
at the e,nd of the bundle. 

A. It is the most usual practice to make bundles of 10 lb. 
weight, but sometimes 5 lb, bundles are made ; and while it 
is customary to make presses for 10 lb. bundles, it is also 
usual to supply lining blocks for the yarn box for the purpose 
of reducing its size to suit 5 lb. bundles Occasionally 7.1 
lb. bundles are made. 

In till? cas(; given thert' must be 10 lb. net weight of yarn 
apart from packings or banding. The yarn must be 40’s 
counts, and a lesa oi’ 80 threads must pull to a minimum 
of 3b 11). on the strength testing machine. CTrandrelle 
tieing-up thread for the hanks must be used, the thread being 
composed of two or three colours of yarn doubled together. 
20 hank halshed 8 means that 20 hanks are halshed to- 
gether by a figure of 8 knot, so that 10 hanks will be in 
each loop of the figure 8. 

Blue facing means that a piece of blue paper must be 
plao^jd at that end of thl^yarn box nearest the maker-up, 
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and whei’e the hard ends of the knots are, lunu}' lield in 
position hy l)ein^ passed under the hackii^ paper and tied. 

“Backs” consist of very stiff pa[)er oi* a kind of eard> 
hoard bcdn^ placed on the top and bottom of tluj bundle and 
tied up with the strin*^. 

No type stamp means that tlie counts or identilication 
marks should not be stamped on the bundle. Black press 
twine means that the four strinj^s used to tie up the bundle 
while in the press, and l)efore the wrappers are put on, 
should be black in colour. 

Full length means that every lea should contain 120 yards 
and every hank contain 840 yai’ds. 

Each knot contains 10 x 2 - 20 hanks, and then; must 
be 10 lb. X 40’s counts = 400 hanks in the bundle; so that 
W(i shall have 400 ~ 20 20 luiads of Knots showing at the 

face of the bundle.. 

It will b(5 noticed that by having a 10 lb. bundle we need 
only to add a cyphei’ to th(5 counts to lind the number of 
hanks in the bundle. Thus with iO’s yarn there would be 
10 X 10 = 100 hanks in the 10 II). bundle ; with OO’s counts 
there would he 60 x 10 -- GOO hanks ; with 20’s counts 
there would be 20 x 10 = 200 hanks ; and so on. 

Q. Briefly dese.rihe the operation of bundling and the 
machine used. 

A. A bundling pn'Ss consists of the yarn-box, the movable 
table on which the yarn is laid inside the yarn box, and the 
requisite mechanism for giving the proper motion to the table. 
The use of the machine is to press a suitable quantity of 
yarn into a compact Imndle, 10 lb. being the most usual 
weight tak(m. 

The yarn- box is forme 1 by a series of strong bars project- 
ing upwards on each of two opposite sides of the machine. 
Between each pair of bars space is left for a tieing-up string, 
there being usually four strings permissible. Backing paper 
and sometimes stiff “ backs ” ai-e placed on the strings and 
the knots of yarn placed on the pajicr ; sometimes, however, 
no paper is used until the bundle is reniove.d. 

It is possible to turn the machine by hand, as there is 
always a fly-wheel conveniently placed for the purpose. 
Modern presses are usually fitted for power driving, and, 
the belt being put upon the fast pulley, in (loleby s press the 
double purchase of very strong gearing is thereby I’otated. 
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SLTHBE(iUENT TREATMENT OP THE SpUN YaRN. 

Q. 1898. What arc the principal differeiicos between lace 
and sewiiijij threads? Mow is each prepared, and 
what diirereucos t'xist m the appc^aranoe of each 
wlien in use? 

A. There is only oikj way of producing the strongest and 
best cotton yarns, and that is by spinning single yarns care- 
fully up to more or less line yarns, and then doubling single 
threads togtjther so as to produce a coai'ser thread of the 
requisite dimensions. Ijace and sewing threads are alike in 
that in each case the linished artkdo must be of supiirior 
quality. They differ in tliat lace cotton, when ready for use, 
is generally much (iner than even the best S(!wing cottons, 
and beauty and appearance are perhaps more essential in the 
lace cotton, while strength is tlu* essential requisite in sewing 
cotton. In [)oth cases the yarn from the spinning machine 
may h(} passed through the doubling winding machine and the 
doubling twisting machine. While the spun yarn for the 
lace trade must invariably go through several operations at 
the spinning mill, the cotton for thread is very frequently 
sold in the cop to the thread makers, who themselves subject 
the yarn to all the operations demned requisite for preparing 
the thread for the market. For the bottei’ kinds of sewing 
thread the spun yarn ma} be subjected to th(5 following 
operajiions : (1) Doubling winding, (2) ring doubling and 

twisting, (d) r(5-winding, (4) finisher ring doubling frame, 

(5) glazing or polishing and winding upon suitable bobbins, 

(6) spooling or balling according to the market. 

About go’s single yarn is very largely used in the pro- 
duction of sewing cotton, while from lOO’s up to 200’8 are 
probably more common for thef lace trade. 

Foj’ the lace trade thf‘ single yarn may be put through the 
doubling winding frame ; then through the doubling frame, 
where the ends are twisted together, and the doubled threads 
wound upon bobbins. Sometimes the winding frame is dis- 
pensed with, and some lace yarn is doubled on the flyer 
throstle frame. 

After doubling the threads may be cleared, gassed and 
picked. In some cases it may be passed through the prepar- 
ing machine and sorted, and finally reeled and bundled ready 
for sending to the lace manufacturer. 
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The tinisbod lace threads will bo very uiuch liner than the 
finished sowiii^^ threads, and of a more goidcMi (colour, and it 
would be ditlleult indeed to ^^ct mixed m them. 

Q. 1897. J^hmm(3rate tlie })roceS';es necessary for the pro- 
duction of <.(la(;(i sewnu» tln-eads, be^innin^' witli tlio 
siiif^le yarn. 

A. The word “jL^laet'” hein^ taknm as llie e((uivalo)it of the 
word “ jjjlazed/’ it jnay Im' said tiiat for sewing thread it is very 
probable that the simple yarji would he spun on the mule, 
althou<fh there ar(3 ('xe-eptions in favour of the i“in;.f. 

The cops would ])roliahIy he next talom to the doubling 
winding frame, which is a machine of sdiiKjwhat recent 
adoption, in which from two to six tiireads ca,n he douhhid 
together and wound on hohluns or “clu'esfs” without twist 
being jnit in. Occasionally, exam now, tins machine is not 
used, and forme.rly it ..’as usiudly omitted, and the cops or 
bobl)ins taken direct from the spinning machine to the 
doubling or iwisiing machine, with both doubling and twist- 
ing proceeding simultam^ously. 

The adojition of lh(3 douhimg winding machine, however, 
enables ‘‘ single ’’ and “ coik-screw(‘.d ” yarn to he much more, 
easily prevented by the means of a specially provided “ do-^ 
tocior wire ” stop motion, which c.an he r nidily apjilied to such 
a machine, while it is dillicult to satislaciorily ajiply it to a 
twisting machine. Th(3 threads liaving been doubled at this 
machine are at the same tmu’ fornusl into hohhms or cheeses, 
which are then taktm to the twnsting machine, this latter 
usually having its spindles re\olvmg the contrary w'ay to 
those in which the spmdh'sof the spinning machine revolved. 
Tku’ sewing thread the. cotton is often cahlotl by passing 
again tlirough the winding and twisting machines. After- 
wards the thread may 1x3 snhj(*cted to a polishing and 
glazing process, there being one or two principa,! methods in 
vogue. Then it may he wouml into smtuhle shape, and 
finally spooled or hailed for tlu; mai'ket as re<{uired. It may 
be added that one method of polishing consists of forming a 
kind of w'arp or chain out oi d(>() hohhms. The chain is first 
bleached or dyed, and then jiassed through a special size 
mixture, after which tlie yam is subjected to th(3 action of 
rapidly revolving brushes liefore being spooled. 
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PltEI’AiaNG. 

Tlifi pro^^ariii^ miKiliiiio is a stronf^ly l)iiilt jnacliiiio, in \vhich 
lninl\S of yari] arc ])asse(l (lirou^li lai^(', licavily wcji^hicd 
calctidcr rollers of coinpj-csscd j)ap a* or otla'r niatei’ial. 



This proct'ss imparls a vtay high jmlish to ilic yjirn, which 
is often h('ightenecl hy tlio application of sonic kind of iiolish- 
ing snhstanec. This process also llatlens the tliread, and 
makes it more suitable for winding upon the small wooden 
spools often used in the shuttles of sewing machines. A 
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good idea of this machine will be obtaimxl from i'^ig. :12, 
wliich shows a portion of yarn passing hetwei'ii tlio calender 
rollers. 

Q. 189!). What difteretices exist in erolclK't, sc-wing 
threads and double warps? In preptiring them 
for the luiirket, or us(g what proces'-.es, if any, does 
each nnd(jrgo after tliey are twisted? Give'- your 
answer in lull. 

A. After twist has bee-ii finally put in at Ihi' ring doubling 
machiiu', crotchet yarn is suhjectcMl to a soiiiewhiit dirfeieiit 
pi’ocu'ss of lileacliing and colouring than s(‘Wiiig iJii't^ad. It 
is also niadci ii]) more fre(piently mb; bnlls, whilst sowing 
thread is W’ound on bobbins more ofb'ii than otherwise. It 
is in the method of making u]> for tlie nia-i Ket (hat one of 
tlie chief dihei'ences between tlu' two (^onu's in, the balling 
machine iis('.d for the cj-otcln't thiead being \'ei y differi'iit 
from tlie s})ooling machiiu' used foi (he sewing tin (‘ad. 
S])ooling is numb moi'c largely pr.tcti-,ed than hailing, and is 
often done on a very ingc'uious m.U'hini' iinentiid by Mr. 
William Wu'ld. The machines refern'd to ait' liilly descrilxsl 
in other aiiswi'i'S. 

Q. 1900. How many times, m yom opinion, should yarn 
he twish'd to prodiKU’ six-loid ihri.id? In what 
dir(5ction should the twist be mirodiieed at ea,ch 
stage, and why? What aio the me n her of turns 
))er inch to bo gi\en to the. thread al each slag(‘, 
selecting any counts you like‘^ 

A. It is found lo give by far the best thread — whethci* wo 
(•(jiisider the strength, softness or ajipi'ai’ance ol ihe Ihread 
— to give* it a double twist. That is to sav, instead of doub- 
ling all the SIX threads together at one (jpei alien, w'e first 
double the single tlireads togi'tlu'r in two’s and three's, and 
afterwards eoinhine these so as to prodncie the rerjuisite six- 
fold. 

9\ake the case of six-fold sewing thi'eiid. It is goial ];rac- 
tice to put the standard turns of twist into the single fhi'ead 
--/.c., scpiaro root of counts x 3'G0(), using Hgvjitiaii cotton, 
and taking, say, 8()’s twist. Wc may tlien double the 80’s 
single yarn into two-folds, putting in from twenty to twenty- 
four turns of twist per inch, the same way as single twist, 
the multiplier being about 3|. Then we may double and 
twist three of those twm-folds together, putting tlio twist this 
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time the opjmile way to the former twistin^^s, and putting 
in again from twenty to twenty-four turns per inch. This 
doubling together of three two-iold tli reads is often termed 
cabling. The yarn is th(U'efore twisted tliree times over. 


(lASSlNO. 


Q. JiSDIj. Give ;i general deseriptioii of the ])rocoss of 
gassing. Say foi* wliat elass(’s of ^ai'iis it is used, 
and wliy. 

A. Th(! great leatui'e of the oj)eration ef gassing lies in the 
fact that each thnsid is drawn rapidly through a gas jet 
several times -sa.y about seven usually. The burners used 
vary in eonsiruetion, hut ai'e mostly of a Buiismi type, so 
arrangi'd that tluTi*. is a small amount of flame and a pro- 
portionately incriuisod amount of lu'at. h'or this jmiposo a 
certain amount of air is allowed to pass intotlu'- huriuu’ along 
with the gas. The hui’uer may he arra,nged transversely so 
as to gas each thread to a small dt'gree six or seven times, or 
it may he avi’anged to gas each thread once only, hut for a 
longer jioriod than with iIk! other method. The brass how'ls 
round wliicli the threads pass are mad(‘. to revolve very 
easily, and are jmlled round by tin; friction of the threads 
passing round them. The Hire, ads arc ]iulled from a specially 
constructed creel, round guide rods, and aft(',r gassing arc 
wound usually into small cheeses hv frictional contact with 
revolving drums. There is a swivel ai-rangement by which 
the gas jet can be mo\ed out of tla^ jiath of the tliread during 
the piecing of broken thi'eads, etc. After gassing the threads 
appear to be much browner tlian ]>r('viously, and gassing is 
jierformed in order to make tlie tliread to imitate silk, and 
when it is going to ho used for lace purposes. During the 
passage of the tln-ead through the flame all the loose, oozy 
fibre is burnt from it, and this mak(‘H the yarn finer, and has 
to bo allow^cd for in the counts of ungassed yarn. For 
instance, if lOO’s gassed yarn wore required, w^e might have, 
say, 94’s ungassed yarn. A steady flame and a uniform speed 
of the machine are necessary in order to give a uniform 
amount of gassing. 

Handkerchiefs, neckties, ribbons, underwear, stockings, 
etc., made partially or altogether from good cotton yarns. 
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shown SIS Iniiiif; drawn from tlio rinj^ framo Ijohhiii at A', hut 
may hi', takcni froj)i windiiif,^ franui bobbins disposod as at A. 
T1 h 3 iiii<^iissed yarn j)a''scs n])\vards and over the ^aiidt; and ten- 
sion wires at Cx, and then (extends downwards and passes in a 
ci'ossed fasliion sev(‘ral tunes i-ouiid the brass bowls, ]) and 
J)'. y\ bowl is shown separately at X. The bowls n^st 
]oos('ly on ])iijs cai'i-ied by the* adjustabh; brackets, C and C', 
which latter are. snj)ported by the stands, I? a,nd V>'. Tlui ^as 
issues IVoiii till' buriaa* at M, in such a mannei' as to meet 
the yarn at tla* ea-ossnif^^ of the threads. After ^assinj^ the 
thr(iad passes dowjiwards ov(‘r the guide rod iit. F, and upon 
the eli(‘es(i at (^). d’lic' lattc'r is rotated at something like a 
uniform siirfaia' spia'd by r(‘sting on tlu^ revolving drum, Ft. 
The wa'ight, \V, is suspended fi’om a (diain, S, which pa.sses 
over the guide howl, T, and is then attaclu'd to tlu^ cradle 
lev('r, M, whicdi carri(‘s tlu' clu'csi' or bobbin, Q, of gassed 
yam. In this waiv the frictional contact of with li is 
maintained. 

]A)r pieciiig-up a,nd otlus jiurposes the attendant pulls at 
tin; handle, IJ, of the hwer, L, fulcrmned at J. ddiis has the 
effect of pulling tin; bobbin holder, M, forwards, and the 
bobbin, Q, away from c.onlacdi with tiu' revolving drum. N 
is the fulciuni of the bobbin hwoi*, M. At the same tune tlu'. 
burner, M, is swivclkxl on one side on its fulcrum at F, so 
that the gas is no long(‘r acting on the \arn. After jiK'cing- 
up the dropiiing of tin; le\('r, L, almost sin ml taneoiisly per- 
mits the gas to come undei’ tlu* vani, and th(‘ clu'osig Q, to 
come, in contact with the drum, Jt. d’be gas enters at 1. 
In the burner shown air may enter at O. 

A gmu'ra,! view of tlu; gassing frame as made by Dobson 

Jlarlow’ is given in Fig. (h). 

The gassed \ain is wound on to wooden tubes, dispensing 
with the expensive cost of bobbins with lu^ads. The bobbins 
made on this principle can be r(!:ded off endwa\s instead of 
having to lx; r(;el(;d from a revolving spindk;, consciqiiently 
bobbin-nading isdis])ensed with or converted into the process 
of cop-reeling, wdiich m(;ans that the spe(*d of the reels can 
Ix; probably doubled, and a considerable saving in the cost 
of reding. 

It is conteiub'd further than this that one reeler could mind 
two reels when reeling from the bobbins referr(;d to — even 
at the increas(.‘d speed of the reel — wdth as little labour as 
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would Ik 3 jvquircMl to mind oim^ lool ^\Il(Ml fron 

bobbins with lic-ids on llic Oidiiiai-y principle, thus caiisin* 
a still ^i-(3ator saving. 

lJ})\vai“ds of si\ times as inucb yarn can be ))Ut. on tin 
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Fin. :'jl! [b). - linprovcd (liissiiio |>'r,imc, witii iiali'i't (|iiirk tiavi'rsc 
meLion. 


wooden tul)<*s us(‘d on (liis frami' a.s on the bobbins witli 
lieads Used on some oldei kinds of lia.m(‘s. This, of course, 
meains less piecinu and dolliiiiL;, less wash' a.nd aUi'iiiioii, li'wei 
knots and mcroasi'd production, with onl) one-si\lli tlu’ 
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WAIlPINd, TFSTINO, (lOMMJ^KCJF AND USES OF 
YAP NS. 

Q. Descjiibo tin* process of \\ar])in^. 

A. It must b(i clearly understood tliiit \vai’pin<T follows 
winding on such fj’anu'sas ilu' \ejtiral sju'ndhj windiiif^O'raincs 
shown in and 20. 

There aie thre(; princi))al nu'thods of ])r('pai’in” weaver’s 
waips, hy th(' warpiii" jnill, the s(*ctional warpin^ 

machine, and the b(!a.m ^^a.rpln^^ ina(diii]e. 

Such spinnin^^ mills as an* accustonu'd to sell )ain in the 
shape of warps ap])ea.r often to use ihe waipin^^ mill, and 
the description here, will b 'cnnlhuHl to this machine, which is 
the oldest of ihe three systems. 

The princijial jiarts of the machine a, re the creel, the hock, 
the mill and the reveisinj^ motion. 

The mill is j-e.ally a ^i<^"antic reel mounted on a vertical axis 
and reachinfj; from JA to 20 yards in ciieumferencc. At 
the foot of tlie vertical shaft of the mill may be fitted a bevel 
wheel dj’iven by another bevel on a low cross shaft. This 
shaft is operated from the headstock or pnlloy shaft, and 
in this way th(' mill mav either be i-otated by hand or by 
power, first in one direction and tluai the other, the f.?earing 
forming a reversing motion. 

The creel is a vertical cin’ved framework arranged to hold 
thb bobbins in a horizontal position. 

The heck is between tho creel and the mill. It consists of 
a long box or franu* containing a good iinmher of polished 
steel eyclit pies, these being for each thread to pass through. 
Besides assisting to guide tlie ilireads properly upon the mill 
the heck greatly assists in forming the lease. The heck is 
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iu two parts, and hy pulling at the proper bandlt^s the lliroads 
arc divided into two s(;ts, and t;itfuir one s(‘t or tlui othor can 
})e thus p]ac(w] in Uk' Iowlm- or liij^hcM’ position. I'ho lease 
thus forjiiod is prestn-ved hy ])j'op(*r and ticin<^-up. 

By the “leasti” is meant tlie altcjrmito separation of tlio 
threads, in order to facilitate Ihe lindin^^ of tlu^ threads in the 
succeedin^f processes. There may Ik‘ u])\Yards of 500 hobbins 
or more in tin? CK'el at ont^ time if ncccssai y. 

Tlie thj‘eads from tlui creel bobbins are passed throiii^di the 
hec-k-box, and then ^athei’od to‘.;ethei- in a looser rope and 
attached, say, to (be top of the mill. Tljti latti'r is r(>volved so 
as to wind the ro])e of yarn round th<*, nnil, and the yarn 
is wound on m a spiral form by tlu' (h'seeni of thc! heck 
at a definitely rc,i;ulat(Ml spe(*d. 

When the yarn has hoen wound suflicieiil.ly low down on 
the mill the latter is revtTsed and a second layer of thrcad.s 
wound ovej‘ or I)c1w(‘,(mi (lie fii’st one. 

Th('. pi'ocess is repeated a suilicient mimher of times to 
^dvo the ]'e(|uir(*d immlxu- of threads for tlu* waip. Suj)poso 
there are 100 bobbins in the creel, and l,()00 thnaids are 
required in tlie waip, then -100 x T would mean J,()00 thr(‘ads 
in the waip, o!)ta,n.ed h\ four re\ersals tjf the reel. The 
Icn< 4 th wound on tin* mill durin^^ oiu' u|) or down motion will 
represent Ihe length of ihe warp, and may he, lor instance, 
310 yards. This kaifftli will d(q)end njxin ihe circumference 
of the mill and the mimher of revolutions dui'in^^ the lift. 

When finished the wuvp is wound off and formed into 
a lar^e hall, and hailing is one of thc most im])ort.ant duties 
of the warper. 

Thc b'rms “ beer ” and “ porU'r,” sometiuK's us(;d iu connec- 
tion with warpin;;, liave been prohaldy deri\ed from the 
“ poitera^^i ” or “ healing" ” of the y<irn formerly necessary 
in very old systems of w-arpiu^, the word “ beer ” in England 
being synonymous with the word “porter” in Scotland. 

,Q. In a w^arping mill for liall warps, how is the w'arp 
or yarti'guided up and down the mill? 

A. The yarn is guided jirincipaJly hy the motion of the 
heck-box, wdiich receives its traverse from tlie central shaft 
of the mill hy moans of a suitable train of wheels and a rack 
and pinion arrangement. 

The w'cight of the hcck-hox on the principle of a hoist 
is counteracted hy a balance weight attached to it and 
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over a piilloy. Ntiiurally tlio reversal of tlie Jiiill 
coinpds t]i(‘ rev(‘rsal of the lieek. 

Ball Waupincl 

It is remark, Imw Jiltlc tlu‘- process of ball warpinja 
on tli(' bM‘jL(e waipiii^ mill li:is alb^red durin^f the List sevtMity 
yi^ai'S. dli(' aecomjianymo- L’io. ;j;j talo'ii fiom J)r. lli'e, 
and his doseriptioii is n'prodiieed 1L-. nr(‘says: — 

“The hohhms are moimled loosely on spindles on a frame, 
so that they may revolve and ^ive ol'f the yarn fi’indy. The 



wai-])(n' sits iit A and turns round th<i red, J>, hy the whoid, 
(1, and rop(!, I). The \ai-n on tlu‘ hohhiiis is seim a,t B. 
Tfu' slid(‘, L\ rises aaal Jails hy the coilinjj; and nncoilin^ of 
the cortl, (1, (Ui the shaft of the red, If. By this simple 
contrivanc(^ tlu^ hand of wai'p ^aiais is wound from top to 
hottoju, spirally, round the reel. 1,1,1, represimt wooden pins 
similai- to those used in pe^^ w'aj-pin^\ Most warping mills 
are of a piismatie form, and have' t\v(!lv<s eighteen or more 
side.s. Tlu', reel is usually aliout six feed in diameter ^ and 

^ The warpiiif^ mills in use now are nuieli l.av^mr than this and usually 
fitted up for power driving. 
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H(iVen fwt and scm-vcs to im-asurc accuraicly, on its 

circiinitorcMic.i', the of Iho warp. It may ht; iuriu'd 

either way l>y a ropii movfd hy the trundle, (', wlii('li is 
aetuatfid hy tlie \\aip{3J‘’s Jiinid. 

“ At E is the frame to eontam the hohhins, the threads from 
whieh pass throuuh th(' liech placed at lA This now consists 
of a nundje.r (d finely polislKsl sind hai’d-unniiered sh^d ])iiis, 
with a small hoh* at the n])[)er part of eacli to ri‘c(',iv(^ and 
^uide one tliread. The modern lu'ck contains two ])a,rts, 
eithei’ of whieli may lu* lijlerl hy a small handle ladow, and 
the eyes of each are alt('rn.ii(‘ly placed. Tims wlani one is 
raised a vacancy is foi'ined hm.wiM'ii tin* threads, and when 
tlio otlu'J' is raised tlu' vacancy is re\ersed. l>y tins tlu* 
lease is formed at ('aeii (md ol th > wairj), and this is ])res(‘rve<l 
hy appropriate |iens These heinf* carefully tied iij) ^nve the 
rul(' for the weavta to nisead his i-ods. Tie* waa'ian^ mill is 
turned t'ach wa,y snccessivcdy until a sutlicient nuinhcj’ of 
threads ai(' accumiilatiMl lo form the hi('ad(h w^anted. Tlie 
wai‘pc'i'’s ])J‘inci]»al earn is lo tie imiiH'diatelx (w'ei y tliread 
as it lireaks, othei'wisi* de.lieienc.K'.s in tlu' chain would exist, 
hi^ddy d{'tiimenlal lo llu' x\eh, ei piodiietne of ^iea,l in- 
convemeiiee to th(‘ w('a\er. The hox wine,: eonlains ilu' 
lu'ck shell's on an iiprn^lit rod as shown in tlu' lieure.” 

VtmvKTs \\i) MnucKiusiNo. 

Q, If you liad an exceplionall\ ^ood ordi-r lor oO’s w<dt 
foi vel\(‘ts, whateoUon and hank rovini^ w’ould yon 
sjiin it from ? 

A. Tliori' aJ'o certain sjiecially ^ood grades of Anu'rican 
Orleans cotton, such as Jteiidi'r^ and Peeler's or Mississippi 
bottom land cottons. Tiiesi^ ha.ve lon^ hemi in {.^reai favour 
for velvets on account of their lustri' ami silkiiu'ss, aaid it is 
very ])rohahlo they would he used lor thi* order uiidi'r notice. 

lirown J'i^yptian cotlon is also in i^rea.t dema.nd lor sucli 
eoods as velvets, as it differs litlh^ in quality, price and effeei 
produced from tlie Orkuns cottons aliovc sjiecified, allhoii^di 
there is a considmahle diftereuci* in tlio eoloiirs of the two 
cottons. Teii-liank rovine put up double would hi' very suit- 
able in either ease. 

Q. 1900. A [;ood deal of >a.rn is now heine usfid foi' 
“mercerising”. State {>i] wliat kimls of enttoii are 
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best, (/>) how th(iy should he prepared and spun, (c) 
how tji(\y should bo twisted. Keasons for your 
answers must be ^iven. 

A. The pj’oeess of “ jiiereerisiiig ” is said to have been 
ori^nnally iiivenhsl about 1<S44 iiiid patented about 1850 by 
John Mercer, a printer or chemist, of J Hack burn. John 
Mercer’s ])ateiit was for the pnrjjose of subjecting vegetable 
fabrics and iihrous materials, such as flax oi* hemp, to the 
action of caustici soda or caustic potasli, dilute sulphuric acid 
or chloridi! of /me, of a strength and iem])erature siillicient 
to produce ci'rtain new (ilfects. For various j'oasons, such 
as impiirfect aj)pli(!ati(Hi and development of the process, cost 
of the jirocess, shj’inlvMt;e of materials subjeck'd to the process 
and improvimients in oilier diicctions, ‘‘ mercei’ising ” for 
very many years received little or no favour or adoption. 
Quite r(ic(‘.ntly the suliji'ct has bi'eii takim up again very 
strongly, and various patmits have Ixam taken for improve- 
ments in “ meicerising,” and it would ajipear that it has now 
come to stay. 

In the jirocessof “ morcts-ising ” cotton yarns have imparted 
to them a durabk' lustie w'liich mahes tliem look like silk. 

Probably ibe best cotton for “ moi ciirising ” is browui 
Fjg>ptian, and the new process ajipeai’s likely to increase the 
demand foi’ brown Fgvjitian yarns. 

The yarns ai’e best combed and somiwhat soft twisted 
and made into two-folds, as in iJiis case the yarn takes 
the “ mej'cerising ” pixxjess most Ji'adily and jieifcctly. 

At the present time (Jiiiu', 11)01) ‘'mercerising” may cost 
about (id. ]ier lb. of (iO’s two-fold. TJic })j‘ice ])(*.r Ih. of such 
yarn, bleached, d}ed and “mercerised,” from very good 
cotton, may reach i!s. (Id. 

Yakn Tes'I'ing. 

Q. 1808. IJow would you test yarn for strength and . 
elasticity? What jirccaulion wmuld you take to 
avoid erroi*, and wdiat jiarticulars would you note? 
What classes of yarn I'cipiire the greatest amount 
of strength or elasticity respectively ? 

A. The usual method of testing yarn foi* strength is to 
take a lea from each cop by means of the wrap reel, and to 
place this lea upon two hooks of a strength testing machine 
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specially constructed for the purposes The inachirui contains 
an indicator face and finger, which show the amount of 
pressure exercised u])on the yarn. The lea of yarn being 
placed on thi; two hooks, the lower hook is inovi'd down- 
wards by itK'ansof a sihtahle handle and worm arrangement. 
This puls tlie yarn under tension, and exercises a ])i‘oportion- 
ate pull upon the ujipcii* hook, wliich pull is transferred to a 
spring and weight arrangement, so that the \v(‘ight is moved 
upwards at the sanu*, time, causing tlie indicator finger to 
move round. The w'eightis prevented from falling backwards 
hy a (‘atch and concentric rack for the (tatch to fit into. 
Suj)])Ose th(' indi(*.aloi- finger pointi-d to HO Ih., then that 
would he the breaking strcnigth of the yarn. 

The' sanu' tc'stmg machine is often fitted with a small 
arrangenu'iit by whu'h an idea of tlu' elasticit\ of the yarn 
can he obtained, (''omu'cted to ('afdi hook may he a 
pointer J’eferring to ci'rtain marks made u])on tlie stem or 
tube of the ti'sting machnue 

Su])pos{' in ti'sting one h'a of yarn foi* sti’i'iigth we also 
iKjted its amount ol elasticity, and the low’cr hook moved 
downwards 01 inclu's w bile* iJu! upper hook onl\ moved 1 
inch downwards, tlu'ii the elasticity would he the dirtereiico 
hotwoen tlu' two, or 01 minus 1 equals 2^ inches of elasticity. 

In man\ cases practical men (h'peml more; iqion sim[)ly 
testing tlu' yaiai manually than upon tin' machine. A [lortion 
of thread is extended hetwci'ii tlui hands and delicately jiulled 
until it breaks, by wdiich time a fair idea will he c.onveyed to 
the mind of an I'xpert as to the comparative amount of 
elasticity and strength possessed by the \arn. Single thread 
testing machines are in use in a h'W'cisi's. As regards the 
precautions for avoiding ('rror, pi'rhaps the best is to check 
the results by making sevi'ral ti'sts and taking an avera.ge of 
them, ill some cases the k'stiiig machine is revolved hy 
powmr from a steady, slowly revolving shaft, and this practice 
undoubtedly tends to givi' more accuraU' results. In any 
case too much care cannot be (;x(*rcised in making the tests 
properly in all respects. 

As regards strength alone, it might he said that sewing 
thread most certainly requires stri'iigth, while warp yarn 
requires elasticity, and, for the matter of that, strength, 
though not as much of the latter property as sewing thread. 
Fig, 34 is an illustration of this type of appliance, while 
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l)lackl)oards or inspoction cards are often used, in which yarn 
is wrapped on a black surface, so as to show uj) dirt, leaf, nop 
and unevenness. 

The most common tost of all is, of course, fcliafc for counts. 

Q. hi order to test the counts of cotton it is usual to 
dividt' tile lumilMM- 1,000 liy tlie wei}.(]it of li^O yards 
in grains. What is the i-eason of this ? IIow lias 
the number 1,000 lieen arrived at for this jiurpose? 

A. Fi^^. 35 is an illustration of a type of yarn wrap reel in 
common use. ft has to lie rememix'ri'd that in cotton 
spinninjj; 810 }ards - 1 hank, and the numlxir of hanks con- 
tained in 1 Ih., or 7,000 ^n-ains, eipials lh(>. counts. Jf we 
divide 7,000 ^n-ains by the , grains in a haidv tlie (jiiotiont 
will he the. e.oiints, tht'refori^, if we take I of 7,000 grains 
and i of a hank, it gives just the saim* lesult. That is to 
say, taking 1,000 grains for the dividend, and a lea of 120 
yards as the divisoi', w'ill give exactly tlie same (jiiotient as 
with 7,000 as the dividend and a liank of 840 yards as tlie 
divisor. 

This may lie illnstra.ted by counts J’s. 8u])])ose a hank to 
weigh 1 lb., or 7,000 grains, then 1 of tlio hank, wiiich is a 
lea of a 120 yards, would weigh i of 7,000 grains, that is to 
say, 1,000 grains. 

7,000 1,000 ^ 

7,000 " 1,000 

A general rule which eau ho used for finding the c jiints, alike 
for the la[) from the blowing-room or the slivi'r lap machine, 
the sliver from the card, comber or draw frame, the roving 
from iiny of tlie bobbin and lly frames, or the yarn from the 
mule or ring frame, is as follows - 

Take for a dividend the constant 8-;->, multijily the number 
of yards of cotton w'rapped, and for a divisor the weight of 
the cotton I'cduccd to grains. P'oi' the case specified in this 
question this would givc-- 

8-3 X 120 1,000 

weight of 120 yards. weight of 1 20 yards. 

The constant 8*3 is simply obtained by cancelling 7,000 
by 840. 

Fig. 35 illustrates the kind of wrap reel used for liesting the 
counts of the spun yarn. 
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Knowles’ Yarn ] Balance. 

This is sliown in Ki.i(. (ff), and is an excosdingly sensitive 
and accniute niiudiine for i(‘sting the counts of yarn, and has 
found a good deal of acceptance at the h inds of spinners, 
doublers and manufacturers. Tt does away with dwts. and 
grains a!id printcHl yarn tables. 



Fin 33 {a). — Knowles’ Yarn Baliinco. 

The counts are indicated on the engraved bar, the apparatus 
being constructed to suit any special range of counts required, 
either cotton, worsted, linen or other yarns, and for one or 
more leas. 

There is a lever for lifting the scale pans from tlie box. 
Behind the beam there is a bar engraved and silvered with 
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block or reel in one yard in circumference, so that six revolu- 
tions of tlio handle would give six yards, supposing such a 
length was required. In practice the person making the test 
knows exactly what should I)b the weight for his certain counts. 
If various weights are used, it may be convenient to have 
a table of weights and counts, and such a table is easy to 
make. 

In the (iasc of roving testing the same apparatus is used, and 
possibly sixty yards talam, ic., sixty revolutions of the handle. 

The bell may ring at eveiy fifteen or thirty yards or so, as 
may be rc(iuired. 

Q. 1901. 1 s it possible to ascm'tain the twist in single 
yarns l)y any macliine? If not, how would you 
most accurati(4y a,sci‘rtain it ? What effect has 
twist u])on tlu; elasticity of yarn? In yarn in- 
tendeil for the pile threads of velveteens is strength 
or elasticity more important? 

A. Thor(i is a simple machine in extensive and successful 
use for testing the twist of double threads, and the same 
machine has been often tried for testing the twist of single 
yarns. The experiences of the author is not in favour of this 
apparatus for kisting the twist of single yarns, and he is not 
aware of any other apjiaratus that is really satisfactory and 
tit for practical mill use in this connection. The machine 
referi^(id to consists of two pairs of brass nijipers or jaws, 
betwemi which any length of yarn from 1 inclito 12 inches can 
bo extended. One of the. jaws is fixed while the other is 
rotated to tak(‘ out tluj twist, and the difficulty with single 
yarns is to toll when the twist is taken out, on account of the 
yarn going soft and shie.k. It is contended by some tliat by 
using tlie microscope or a good niaguifyiiig glass, and taking 
only a short length of yarn, a sufficiently accurate idea of the 
twist f)er inch of single yarns can be got l)y this apparatus. 
In the spinning mill itself the twist is ascertained from the 
wheels on the spinning machines, or else by an indicator placed 
on a spindle. An approximate idea of the twist in yarns is 
often obtained by pulling a short length oil a cop, letting it 
hang down, and noting the amount and quickness of the 
twisting or curling up of the yarn. Up to a certain point 
twist may bo said to impart elasticity. For instance, roving 
is so softly twisted that it will at once draw out and not have 
the ability to i-eturn or shrink up again. By the insertion 
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of suflicicmt twist into this soft inoListio stuff it is made to 
possess the })roperty of elasticity. 

On the other hand, yarn usually has sulliciciit twist to f^uve 
it sonu' elasticity, and in most cas(‘S f)f ordinary yarn if addi- 
tional twist is insisted it will prolnhly dot i ad fiom tlui 
elasticity while adding to the stren^j^fh. Tlie ela.sticaly of a 
yarn is expressed hy th(‘ increase', inleiddh it- undergoes when 
strained to hi’calvin^ point. As le.w spninin;^ students know 
much about V(‘l\eteen cloth, a h'W woi'ds a.i(i ^iven d('sc,i iptive, 
thereof. When dy('d and finislu'd this clotli lias a soft and 
lustrous appearance, and in addition is capalile of withstand- 
ing^ a {rood deal of wear and h'ar. Its excellent ])ro])e.rti6s 
are mainly due to tlie method of const) uction and the (|ua,lity 
of material put into it. In order to prodncte its s|)('cial effect 
certain floats of weft ai'e cut on the njiper side oJ the cloth, 
the cut threads tlien rise and close up lon(>iher. Oldham 
district is noted for this kind of work. I'oj- <^ood ^olveteens 
the warp is very often made from hl^f}ptian cotton of ^aiod 
quality very wc'll s])un. As it is a weft pik' it js scai'eely 
necessary that for the pile yarn a ^nvat deal of strcn<fth 
should he required, while the leel of pile may he aid(*d hy 
the elasticity of the yarn, so that it wi^ild he nifened that 
elasticity is the moi'o important in this (m,s(', idthouf^di 
W'eavers themselves differ on the point, a.nd sa\ lu'ithor of 
the two is more important than tlie other. The ri'ul essentials 
of this pile yarn are that it should he soli, silky and 
spun h’om really good Amei-ican cotton, or possibly Kg^ptian. 


The CoMMEiioE and Usr.s of Ymins. 

Q. What are yarn agents, and what a,i*(‘ tlu' duties they 
ought to properly perform for spmiu'rs? State the 
terms on which yarns arc usually sold to Ihe homo 
trade and to the shipping or export tiade. 

A. (1) A(imts . — Yarn agents are])ersons who make it theii’ 
business to sell the yarn ]>roduc('d by spiiming mills. They 
may arrange for transactions l)etw’{'eii spinners and wc^avers 
or the sellers and buyers of yarn. 

In some cases agents act specifically for certain linns. In 
many cases agents act for various spinning lirms, and the 
same spinning firm may sell yarn through dillerciit agents. 
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some such ciiuse as bad rollei'S or iri'ci^uiliir roviugs. A 
very lar^e iiiiiubor of di’ciimsbiricos Jiiay cause siiaiis, and 
\vc only iiidicate luire ibc UK'Uiod of procedure in finding 
out tlie c{Uise iii any sp('cial cas(‘, the host tliiu;^ possible 
beiii^, of course, for a ”f)od ])ra.(‘.tical ov(;rl()r)k('r 1o (jxamiue 
th(^ uuiles th(uuseb(is. 

As re^uirds thick places, their character would very soon 
enable a practical man to somewhat localis(i the j>ossible 
causes. I’akinjj; lirst “ thick ’’ rovin,!;, this, of course, is 
maiidy caus('d by the carelessness of the bobbin and fly- 
frame tenbu’s, as are bad ])i(icin^s of the rovin<jfs, whicJi can 
be easily Jo(;alis(“d by tlu;ii‘ short, liard, twisted and tJiick 
charactc'r, tliis licin,!*, iiuh'od, so strou'^ly marked tliat they 
almost invariably break the threads down. 

If tlu5 thick ])lacos ^\ere short, raw portions we should 
immediately look for the cause in dirty rollei's and ch'arers 
and back-i\)vin ‘4 guides, or noting tlaun to bi' pj'oscsit in the 
bobbins tiu' Jiiattei' would be reh'^fated to tlu', carder, wlio 
would proha, bly find it due to dirty flyers on tlii^ fly frames, or 
to dij'ty and pooi- cleanirs on the drawing fram(!S. 

A^uiin, if tbf^ tbic,k ])laces w(*, re accompanied closely l)y thin 
places, we should soon he examiuiii;.,^ tlic rollers of the spinning:; 
machine as re^^ards the roller ^^earing, wliilf^, if tlie thick 
places were })rosoiit at moi'o intermittent sta^TS, it would bo 
well to find out wlu'tber short and long cottons wore being 
mixed togeilKT. Had jm'cingsat the spinning iiiachiiK^ could 
easily bo rficognised. 'kbick places are often caused by over- 
running of tlie mule creed-bobbins. 

Q. 1897. What classes and counts of yarn ai’o used for 
making lace, bosievy, sewing thread and jirint 
cloths? State the jJi’opcrties wliiclj make them 
respecti \ el y sui table. 

A. Cotton yarn for the manufacture of lace is largely 
cleared and gassed. The clearing ajiparatus is simply a 
winding frame, wliich has for its chief purpose the passing of 
the thread througli small adjustable apertures which will not 
allow any leaf, dirt, etc., to go forward. In gassing the 
thread is drawn I’apidly througli a gas jot, which Imrns off all 
the loose fibre, a burner of the liuiisen type being preferably 
used. The pi'ocess also browns the yarn. The counts spun 
for lace purposes are largely medium fine from Egyptian 
cotton, this being mostly sent Nottingham way. 
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llosii'i-y yarn is of a vory (liltcjrorit slainp to laco yam. It 
is usually soft twistod, the coinmou jimlliplo for twist per 
inch l}oin^^ square root of counts x ii'75. i^or tlio lowej' 
counts, say from about I’s to about oi- so, a mixing 
containing about iour-iiftbs of 'rimundly cotton, assisted by a 
little American to strengtlu'ii it, is often used. For tlie liner 
counts, say up to about 8()’s, a much larger pi-o])ortion of 
American or J>ra/ilian cotton may Ixi used. A good deal 
of this yarn is used up in Nottingham, Leicesloi’, ihdton and 
in Yorkshirti. 

Sewing thre:i.ds r(Hjuii-e tlu' lawt \arns mad(', Fgyptian and 
Seti Islands cotton i)eing Iargel\ used for the ])urposo. Sow- 
ing thread must iinai'iabls be of gieat stnuigth, and this can 
only 1)0 obtain(‘d b\ sj)innijig line \ains frojii good coltoJi 
and aftei’wai'ds doubling two oi- juore of tb(‘ singhs tliroads 
together. Id>r instane-e, foj- 12’s sew'ing thread w’e miglit have 
say 50’s to foui’-fold, ('tc. 

iVint cloths absoil) inuidi nioi’c^ of the AmericMin cotton 
than a.ny othej* sort. Taking chiollv anything fiom 2()’s to 
go’s, the yarn is used up m thi' waiving mill for the 
manufacture ot cloth, witlioui au> tiling being done to it 
after spinning excaqitmg danqiing and .id<)pting satisfactory 
means of transit. It is used in the givv without cither 
dyeing, bleaching, doubling, gassing, reeling or any such 
process, and afterwards the cloth is snhmittod to whatever 
]>roccsses a?’o necossaiy to giv'o the I’eqniied pattern and 
nnish. 

Q. 1890. Why is )am conditioned? liow much added 
moisture is ])ermissive? Say how you would ascer- 
tain the amount, and whether wadt or twist i-equires 
moi'o. State what you know about the various 
metiiods of conditioning. Say which you prefer, 
and give full reasons for your answavr. 

A. It is probable that conditioning of yarn originated, and 
depends primarily for its existence, in tlie fact that after 
damping the yarn is often found to wind and weave much 
better than when warm from the spindles or the spinning 
inachiuo. At the present time many combined spinning and 
weaving concerns, althougli using tlieir own yam, Regularly 
use the damping cellar or other conditioning ap])aratus for 
no other reason than to get the yam to woi'k better in the 
weaving department. It has become the very general practice 
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to damp the yarn in spinning mills propci’, in order to add to 
the wei^dit of the yarn, as companid to wlion it comes warm 
from the spindles. Tt is often the casc^ that 5 pt'r ceiit. is 
added in this manner, and so loii^ as both K])imu‘r and weaver, 
or buyei’ and scdler, aia' wcdl a\\ai-(! of the e(aiditi()ning tlui 
proe(Hinr('. is quite le^itiimite. In siudi eas(‘s it is considered 
in the pri(;(i, and tlu' hiiyi'r ^cls the benefit of having yarn 
that is ituule men' woi’kable. 

Various JiK'thods of asc.ertaining tlui amount of nioistiir(j 
in yarn ar(‘ mor(‘ or less in vogue. One inetliod is to jjbice 
a given weight of yai-n in a \ej‘y hot room foi‘ a (iiadain time, 
and to comparo tlui \v eight bdore and aili'r such exjiosiirc-. 
A na'thod I’etiimtly come mlo prommenc(‘ is to nsf! a s})ecial 
o\('n, in which a, few' c.ops aie plac(‘(l for pmhaiis ninety 
nimutes and luailed to chemical dryness. I'Apt'rinuMits ha\e 
demonstrated that xarn should lose a certain ])i*rcentago 
u]id(‘r such conditions, and m ibis w'a\ the i ('suits ('f any 
particular test may bo compared to a, standaid. Ihs'entl} the 
use of such ovens b\ manufacturers has ](!d to considerable 
friction betweem them and the spimu'rs wlio liave st'rved 
them. There arc* many manufactma'i s who ta,k(‘ jiains to 
dam]) tlieir w’eft, but do not think it a,t all neces'^ary to damp 
their waip yarn. Om; method of conditioning has btsai 
to expose the^ain in opem skijis in a cu'llar wlmse floor is 
kept covered by waiter. Somi'timcs tlu' cellar is fitted with 
humidifying a})[)aratus. In moi*c bin ladsl cases tlu' dogging 
can is used, or the co])S arc ])lac^'d betw'een damp cloths. It 
is a matter of opinion and spc'cia,! practiite as to which is the 
best system of conditioning. (See also jiage I5(>.) 

Q. 1899, (doth is r(*()nired to have a good cover or to he 
bare, to he lightly or lieawily siy.cd. What kind and 
counts of yarn would yo.ii use in (aieli case, selecting 
any cloth you like to illustrate? If \ou want heavy 
si/dng, would you use I’iiig yarn nr not, and wliy? 

A. It is jirctty generally considered that mule \arn will 
give a better cover to clotii than I'ing yarn, and esjiecially 
with regard to the wTft. In some casi's it is found that 
a better cover is ])nt on the cloth by using weft yarn twisttjd 
to the left or “weft” way, while the w'arj) is twisted to the 
right or twist way. To get a good cove)’ on tlie cloth it is 
advisable not to overtwist the w'eft. It is also considered 
that a loose, oozy mule yarn is the host possible for taking 
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up a ^n'cat pcjrcoiiiagc! of size, althoiu^li many p(M)))lo ^ei all 
they want out of a vinL;-spun y;ivn. For a e'-rtain kind of 
printer.'^ it \i found that about ilO s warp and dS’s weft ^ive 
(ixeellent results witli li^ht siziiiLf, mul(‘ yarn aud weft ya-rns 
twisted eontrai’y wav to warp y.iiai. It is ])ossil)Ie to vary 
th(i eovei’ on the cloth h\ adjiisliiuaits at Iho loom. 

Q. FJOO. If ill exanmrn^ yarn >011 discover soft jilaces 
at intervals, to whal. would y)U a.ttiihiite and how 
1‘emed'y tlu'in ? An aaiiple answe.r is U'ljUiiaal. 

A. Tlie mixing (ouetiu'r ol lonj^ and ''hoit hhies of cotton 
is a cans* of soft places in the \arn. or the presence of a 
lai'^e (piantily of shojd iilax-s will c.iiisr 11. It the tra.verso 
or f.5uide tins or bars, oj tla* lop and bottom draw iii.i; I’ollers 
at aiiv of the machnus oi- tlu' cleauus, are allowed to ^eli too 
dirty, oftiui pu‘C(‘S of Ihi' 11\ will pass in with tli • rovings, 
and (aiuse ttnc.k, solt placi's in tht‘ \.un. “\\hftin^”of the 
tins and cu'cls oth'ii c-.viises l.he sanu* defect. Ni'f^lect to 
cle.an the ll\ers on thi' ll\ Imnii's, or careless swa'epin^mind 
cloanin;.^ of such ])ai Is, often t aiisi's thick, soft })laces in the 
yarn. Had condition of the draw in, 1; lolleis, or nulToctual 
weij.;htin;> or ne.i'li'ct of oiliiii^ ami c.l(‘an'nL;, or wroii^f settinjf 
of the rollers, mther at tlu' tinal proce- ^ ol spinnin,'; or at, tlio 
pi'evious niachhu'S. aii' all causes ol soft places in the yarn. 
C)\('rrnnnin,i; ol the creed bobbins is sonnU lines a fruitful eause 
Hard-twisted and ioim ])iecin;L;s ol tla* holihin wdieti creeling 
will caus(5 t!u‘ evil. “ ddmdv ” and “sin^h'" au‘. spinaal 
didects, which differ from the foie.ifoiim in showing up in 
lai'j.’er ])ortions. WIkmi inakin,rt clian.L^iis in the di'aft wheels 
and alter “ sawnies,’’ it is olten diriiciilt to ki-ep out defective 
jil.iees in the }ai'n. In the case of many of the fore^oin*:; 
evils it is at times exceednui;!) dillieult for even lijood jiractical 
men to locate the exact cans'* of tlie defect. 

Q. 18 ‘.)(). What IS tlu* ])mposc. of conditioning yarn? 
(live brielly ])a.i ticiila,rs of any SNstem wdth which 
you arc* acipiainted, ami say how lon^^ the yam 
tak(*s to C(mdition. Wind, p.'rcenhi^c* of nioistui'e is 
the ofc'atest which on^dit to he added? 

A. The object of condituann^ yirn is in tlie first instance 
to add to it a ceitain amount of moisture, in ord(*L' to impart 
additional elasticity to the )arn a.ud to prev(*nt it from break- 
ing as often. It also has the etlect of makin,^^ the yarn more 
solid so as to tend to take out snaids and curling. Home- 
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times llie wcjivers will absolutely pour water upoji tlieir co|)S 
out of tbeir breakfast caus in onk'r to o])tain the above good 
ellects. The worst of this and similar iiudliods praedised by 
weavers is that somethiios the yarn diseolours the cloth. 
Occasionally weasers will ])ut a damp clotli on their war]) 
when it has been over-sized in order to soften it. A more 
iiiipoi'Laiit object of conditioning yarn fiom a spinriei‘’s ]K)int 
of view is to make it weigh heavier. With t his objc'ct in vie.w 
conditioning is carriisl out to such a (h'gri'e that some 
managers regard the damping cellar as lining out* of the most 
important di'partments ol the mill. A lyt'ical damping collar 
should be sliiidded abstilntely from tbo sun’s rays, and it is 
all the better for damping ])nrpos(*s if daylight is almost ex- 
cluded, although the basements of modern mills do not 
altogether ]) 0 ss(‘ss these qiialitications. The floor should be 
of concrete or other substaiuai so as to b(‘ ini])ervions to w'ater. 
Layers of bricks are placed all along the floor, siillicumtly 
apart to allow the ski])S of cops to ri'st firmly on the bricks. 
The skips should be vitv open, so as to give full opjiortunity 
for the moistnr(‘ getting to the co})s. Tins for holding the 
cops are unsuitahie for conditioning purposes. The floor is 
coviired with water to the extent of about two inches or so, 
but not sufficiently deep to toudi the bottoms of tlie skijis, as 
the cops would thus get much discoloured. Watm' pipes and 
baps are plac^od at intervals in the I'oom, and the floor should 
be of a slight incline, so as to allow ih(! water to drain ofl‘. 
The poi’son in cljarge of the cellar should he careful to have 
i proper system and arrangement of putting the skips of cops 
into the cellar and taking tlumi out again in proper rotation, 
50 as to allow them all to have the same amount of condition- 
ng as far as ]>ra(;ticahle. A week might be taken as a fair 
iverage time for co])s to he under the conditioning process, 
r^ometimes the author has kiiowm cops to he forgotten in the 
jellar until they liad gone quite mikhiwed and rotten. Four 
)r five per cent, might be regarded as a fair average per- 
sentago of moisture to impart by the conditioning process. 
The cops should he weighed upon entering and also upon 
eaving the cellar. Sometimes water is poured upon the cops 
rom a degging can^ but this is alw^ays a dangerous process 
m account of the chance of discolouring the yarn. To give 
lome idea what the spinner benefits by conditioning yarn, 
VO will take a case of 00,000 spindle mill, with a production 
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of 1 lb. per spindle per week, and an av(‘ra^e dampinj^ of 5 
oer cent., and the yarn to sell at Gd. per lb. 

^ 100: 60,000: 000. 

3,000 lb. of water are sold as yarn at Gd. per lb. 

2)3000 
20)1500 
t75 ' 

^75 per week of income from the conditioniiiL^ process. Tn 
some cases a ^o‘oater amount of water than 5 pm- (jent. has 
been added to the yarn, so that this department may be we I 
regarded as being one of the most important in the mdl. 
(See also ans\v('r, page 15 1.) , . r 

It may be added tliat tlie ovems sometimes used tor testing 
the moisture of yarns, are much similar to tbi' one shown, 
Fig. 1, ])ago 10, ol this volume, as used lor Ousting tlie moisture 
of raw cotton. 



c\[ VrTMU VI. 

?K()])IJ(;TI0N and costs, UODUOi COVDliJNd. 

Q. A Jiiill j)r()(lu('(5s ‘J.TjOO lb. of :j, ()()() ib. of 3(i's, 

b.OlK) lb. of ■[{)'■<, <S,()() ) lb. of bo s. 1^, ()()() 11). of GO’s. 
Whai will b(' iIk' couiilsV 

A. Tlioj'iilo is 10 liiid all I ho baiilvs and all the pounds pro- 
diU'od. Then b;uil\s (livid('d b\ ])ouiids al\\a,\s m|\(' couiils. 

IjI). Coiinls. llaiik^ 

il,b()() X ;i()’s -- 7b, 000 . 

3.000 X 30's - I0S,000 

-0,000 X ‘lO's 1100,000 

.S,000 X bO’.s - 100,000 

11.000 X go’s - 120,000 

20,b00 003,000 

003,000 -r 20,b00 - 4 1 a.vciunc counts. 

Q. 1807. What is the basis ol tlie \\ai;('s paid for iiiiih' 
S])iuuiiiu ill th(' Oldham or Dolton districts? Say 
which district you select, and ^i\c a,n example of 
the method of calculation adoph'd. 

A. The list taken in this answcj’ is Oldham. 

Ib'obahly one of th(‘ worst ])oints about the s])inn('rs’ lists 
in some districts is that they jiermit veiy ^Teat and most 
unfair variations in the waives paid to dilTeront minders 
workiiij^ under the same list, in the same town, and in some 
cases even at the same lirm. 

T’he author, when himself an ojierative spinner, had 
personal exporitmoe of suc,h unsatisfactory conditions, and 
has often come into jicrsonal contact with extreme cases. 
In some instances minders have been workiiiLf on old, worn- 
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out, strainofl and broken down mules, witli inferior (jotion, 
and it lias been (juik; iinpractiiiable for a capable minder, 
with really bard workings to earn more than ‘Jbs. per week 
avera^^e for himself 

Ai Ibe, siMiie time and in the same town otluT mindi'.rs 
have hcon earning- for themselves bOs. per week avc'rago, 
with no more anxiety or work, owin,L,^ to hiving good, well- 
conditioned muli^s and good cotton, while at the same time 
receiving tlie same amount of moni'y for the same amount ol 
^arrn t.urned olf 

While ^ariations in wages earned must always exist to 
some exient, it is a grand thing about the Oldham list that 
tlu'.y cannot reach \ery extreme limits, because an employer 
is bound to compensate a spinnei for woikiiig on poor 
machnu'iy ^vltll inferior cotton, wlnle, on the other hand, the 
operative has to share (‘xtra wages earned by good (jotton 
and inachinei-\ with the employer. 

Idle ()ldhani list is a spiaMl list, and it is spc'cilied that foi' 
niukis of ()d-inc,h stietcb, of any si/e and counts, running 
threi! draws in 50 seconds, a certain jiruic per 1,000 hanks 
shall ho paid, and allowances are flam mad(‘ for any variable 
conditions. It ma\ be said that the basis ol the Oldham list 
consists in ari'angmg the rules and conditions so that the 
minders’ and piecers’ wages shall be within cu;rtain limits 
no matk'i’ what kind of machinery, ced-ton oi counts bo in 
vogue. 

This is true more particularly as regards the minder of 
average ability. At the same time it must not he lorgotten 
that \t is a piecework list, so that an idolcnt or unskilful 
mindei’ may conu' below' the averagi*, while an industrious 
and skilful minder may earn moi'c. than the aviTagt'. Also, 
the minder on long mules receives more than the one on 
slioit mules. 

A brief answan- k') tlm (pu',stion might be as kjllows : In 
proportion to the si/e of mule the total wagi'S on tlu' ticket 
should I’each a certain pre-an‘anged amount, and according 
to the counts, spinning and si/e and speed of the mule the 
total hanks turned oil by a mule should approximate to a 
certain total. 

Then a propoi'tion is established as follows: If the total 
wages for such a total number of hanks bi* such an amount, 
wduit wauild be the price per 1,000? 
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Example : It is estimated that a pair of mules are capable 
of producin'^ 60,000 hanks of a certain yarn under fair 
average coiKlitions, and it has been agreed on that the total 
wages of such mules for these banks should be, say, £3 10s., 
what will be the price j)er 1,000 liaiiks? 

60,000 : 1000 : : 840 : ? 

60 : I ; : 840 : 14d answer. 

It is stipuliited that the piecers shall receive a certain per- 
centage of this amount. If a minder only produccis, say, 
56,000 hanks, tlum he will received x 14 ptmee less wages 
than the above estimahid average, while, if lie can produce 
more than 60,000 hiinks, h(‘ receives so much more wages. 

Q. 1901. State in detail the labour charges for pre])ai'ing 
and spinning either Oil’s, liO’s or lOO’s twist. 

A. Taking a complete ring spinning and weaving establish- 
ment for the lower counts, a recimt American writer gives 
the following table, from which an apjiroximate idea of what 
the (juestion icquires can be obtained : — 


Overseeing at . 

Per cent. 
15-87 

Picking . 

1-45 

(larding . 

4*46 

Drawing . 

24)8 

Roving and spinning 

18-52 

Ring cleaners . 

0-58 

Back boys 

1-65 

Dohers 

2-45 

Spooling . 

3-86 

Warping . 

M8 

Web drawing . 

1-51 

Slashing . 

0-83 

Weaving . 

44-96 


100-00 


By comparing the foregoing ligui'os a good idea of the 
expense of any one department as compared with any other 
can readily lie obtained. 

Q. 1899. Assume that you are spinning 32’s yarn from a 
good sample of American cotton, costing 3Jd. per 
lb., what would be its ultimate cost in the ware- 
house, including allowances for waste, labour, esta- 
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blisliiiieiil charges and insui’anc(5‘^ You may select 
either ring or mule yai n, but state which. 

A. In a certain case which cameiuider tlie present writer’s 
notice of similar counts spun, ])aj't being frame and part 
mule, the total cost per Ih. of tlie \arn was 2-04 pence. 
Providing therefovii tlial the cotton cost :P,d. per lb. delivered 
at the mill, the cost per lb. of yarn to the master spinner 
in his warehouse would be ;roI juiiice. 

Koi' some time now the cost of production has been rather 
more than it was when the fon'going particulars were taken, 
owing to the prices of coal and the ra-tes of wag(‘s having 
increased. At the time of ^\riting this answer, cotton is 
also much dearei- than as above givt'U. 

It may he taken that a good modern mill, spinning 32’s 
twist American cotton, can produce a pound of yarn at 
approximately 2pl., with avorag(‘ cii’cumstunces, and without 
allowing for any [ij-olit. 

There is comparatively little diffei’ence in England between 
the cost of firoduction of the yarn, whether spun on the 
mule or ring (lume. 

Q. 1H9H. What is th(' total labour cost (other than salaries) 
of Id’s weft per 1,000 hanks? 

A. The total amount jiaid in wages would jirobably ap- 
pro.ximate to something like twenty-two pence per 1,000 
hanks, of wliich the spinnei* and his (uecei’S would I'eipiire 
something like Pi'o pence. This would leave about (S'O pence 
pel' 1,000 hanks for the wages in tlie cai-d and scutehing 
rooms, and for overlooker’s wages, the tly frames taking 
the major portion of this H'O pence. .All this, of course, is' 
quite exclusive of what the yarn costs m the way of coal, 
depieciatioii and various expenses, which, all combined, 
would not be a gi’eat way from approximating to the total 
cost of the labour. It must be remeinben’d that the data 
given can only he approximately correct, since quite a number 
of circumstances tend to give a variation in actual practice. 

[ndica'pok. 

One of the most jiopular forms of indicator as us(id on fly 
frames and ring frames for registering the hanks of cotton 
passed thi’ough the front roller to each spindle is shown in 
Fig. 36, and is made by Messrs. Orrne, of Oldham. A is 
VOL. III. 11 
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a woi’m on the fiont rolloi*, and gives motion to the worm 
wheel, B. 

The 1 ‘otation of wlieel B compels the forward movement 
of the dial numbers on tlie right hand. A complete revolu- 
tion of these figures from 1 to 0 or 10 is followed by a 
forward movement of one number on the next dial, etc. 
The dials show hanks and decimal })arts exactly as they are 
])ut down on pa})er. Thus the middle lino, as shown, reads 
42'2 hanks. 




liOIiLKU (loVEJilNO. 

Q. LH07. What are the chief defects which arise in leather- 
covered rollers during work? How are they pre- 
V(‘ni(!d ? What difference (if any) would you make 
in the leathei’ or cloth used if you wei'e drawing 
rovings for lOO’s or 24’s yarn respectively? 

A. It might he said that the chief defects are fluting, 
channelling, roughening, piecings giving way. 

As is well known, flutes are hollow places made length- 
ways in the leathers, while channels are hollow places made 
circumferentially. Pooj‘ leather or ineflicicMit covering will ' 
result in any of the above defects being develojied. Neglect 
of cleaning and oiling on the o])er<itive's pai’t, or inferior oil, 
would do the same. (Channels are mostly caused by some- \ 
thing being wrong with the roving traversti or tin guides ' 
placed behind the rollers, although hard piecings in thej, 
rovings, or the hitter being hard twisted or rollers set too ■ 
close, might cause the same evil. The piecings might give 
way through the use of poor cement or glue, or from want of 
a good press, or being put on too tight. The leather for 
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rovings for lOO’s ought to he the best quality of Persian 
leather, this being very commonly employed, being smooth, 
thin and pliable, although firm. 

For rovings for 24’s we should liavc a cheaper quality of 
skin, which may not have had the saine amount of care oj* 
labour bestowed upon its ])reparation. Welsh brown skins 
are commonly emjdoyed for sucli numbers. Sbec]) skins are 
generally used, although at times, especially for hard twisted 
yarn, othei' material has been tried. 

It IS wt‘11 known that the I'athei' should be made to have 
a cushion e.ffisct by a sj)ecially manufactun'd daiiiiel Ix'ing 
first applied to the roller. 

Often for fine counts on the mule the flannel cushion is 
dispmised with. 
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Holler 'I'enter, 

The apparatus shown in b’ig. 87 is made [)y Pronsfield 
Bros, for the purpose of testing or gauging the bosses of 
rollers to as(;ertain whether they are covertid truly or other- 
wise. It consists of two parallel surfaces, the upper one 
being suspended to rise and fall to any diameter of rollers. 
By the use of this tester any irregularity in the*, covering of 
the rollers can be readily detectiul. 

Q. How is th(i slubhing, roving and yarn injure.d when 
the top rollers are badly covered, or the coverings 
channell(;d by wear, and when the flutings of the 
bottom rollers are worn ? 

A. Uneven work is produced on any of the machines by 
channelled and fluted leather rollers because the channels 
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and flut(is d(itrim(Mitally atfecit the circumference of th(^ rollers ^ 
and their hitin^^ iuid drawin^^ power. On all the machines the 
cotton tends to stick to tin* lliited loathcu's, thus exc(!ssivelv 
breaking tlie rovings and threads, and leading to roller laps. 
]\articles of cotton and dirt adhei'c to and accumulate on the 
rollers, and then pass forward with the cotton. 

^V}l(Ul th(' flutes of th(' iron rollers an; badly worn they 
cannot gri]) the h'athers of tlie top rollers nor the cotton 
fibres with sufficient certainty and power, and this leads to 
iriv'.gular drawing of the cotton, giving slack and tight rovings 
and threads, with infis-ior s])inning and yarn Romrtimes a 
steel ruh' laid on the rollers will show inequalities, ornajourse 
rna\' I)(‘. had to the apjiaratus shown in Fig. d7. 

Q. Describe the operation of cov(*ring the top rollers of 
mules and franu'S. 

A. (1) 'Phe first thing is to get the flannel cushion for tlu* 
le!a,ther (‘(uneiited upon the bare' iron. Thc' operation of 
cutting iij) (he flannel into long “ strips and into “ squariis ” 
is often performed by hand, but rnaediiiu's are availabhi by 
which this cloth is cut up, pash'd and measured ready for 
appli(;ation to the rolhsr. fl^he flannels are put end to end, 
with a “jump” piecing, while l)(‘Volled edges aiv made for 
the leathers, and are overlaid in jiicciiig. 

(2) By the aid of a suitable knife, mid a “cutting up” 
hoard the leather skins are cut up into long strips and then 
into “ squares 

(3) The “squares” arc shaped into “cots,” and the 
cemented piccings rendered more seciiri> by the aid of a 
press. 

(4) A sj)licing machine is sometimes used before the 
previous process, and renders great aid in cutting the 
bevelled edges on the heather “ scpiares”. 

(fi) The leathers are drawm ujion the bosses of the rollers 
by the aid of a “pulling-on” machiiK' (shown in Fig. 38). 
Many of these machines shind vertically. 

(()) The next operation is “ending” the leathers, by 
rajiidly rotating the rollers in an “ending machine,” and 
burning off the portions of leather [irojeoting over the ends 
of th(> iron bosses of the rollers. P^g. 38 (n.) shows one make 
of ending engine. 

(7) It is now often the practice to place the leather- 
covered rollers into a calendering machine, in which the 
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Li(;HTIN(J, I llIMIDfFYINa AND PlllD 1 ’HFVKNTION. 

Q. Brietiy (j()iij[){ir(^ tin) various methods of main driving 
for cotton mill^». 

A. Tlicre are four methods of main driving more or less in 
use for cotton mills, n:., hy \vh(‘el gearing, holts, fdectricity 
and ropes. 

(a) Wheel gearing is the oldest metfiod, and, untd recent 
years, hy far the most extensively adopted. It is now very 
seldom applied. It is very TioisN, very dirty and very 
subject to st'rious breakdowns and stoppages. 

In this system there is usually a largo spur segment wheel 
on the crank shaft, driving a smaller wheel on the second 
motion shaft. This shaft drives by bevel wluails the upright 
shaft, and from the latter the line shafts of the various rooms 
are driven by bevel wheels. There is no loss by slippage 
with this system. 

(/}) In l^lngland main driving by belts has only been adopted 
in a few cotton mills, and most of these hav(‘ discarded it again 
in favour of roj)es. 

They are very liable to slipj)age, and sometimes have given ' 
unsteady driving and sometimos the breakage of a single 
wide belt has involved the stoppage of a large mill for a 
few days. 

The cost of good belting appears also to be considerably 
more than that of the amount of good roping required to 
do the same work. 

(r) In Biiglaud the system of driving cotton mills by 
electricity does not appear as yet to have received any 
adoption to speak of. On the continent, however, it would 
appear that a fair number of millK have adopted this system, 
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and it is by some considered as likely to I'eccMvo extended 
adoption in the futui-e. 

Practically all the inachiiKiiy at the Paris Exhibition was 
driven through the medium of electricity. 

The electricity is generated at a central station, and there 
are two methods of distributing it to tlie niachineiy, Hz., by 
transmitting it to motors attached to the line shafts and then 
driving by the usual belts or ropes, or else by attaching the 
motors directls to the machines themselves. At the J'aris 
Exhibition Messrs. Platt and Messrs. 1 hooks it 1 )oxey adopted 
the former method, wbih; the continenial inakeis of cotton 
machinery appeared to ])refer the more direct method. So 
far as tlu' author could judge by carefully watching tlie 
machines both methods apjieared to be satisfactoi’y, but 
the direct method afforils the great advantage, of disiiensing 
with th(! clumsy, troublesome and unsightly driving belts all 
over the mill. At pri'seiit the gi'eat cost of the electrical 
method appiiars to be a [iriiicipid objection to its use, although 
ther(‘ are undoubted ad\antages in it. 

{(I) Rop(' driving at the present tilin' is hy far tln^ most 
largely employed method of any for the main driving of 
cotton mills in England. 

It has been commonly stated that a mile a minute was tb(‘ 
oxtroiiie limit of effective spcaal for ropes, but Messrs. Kenyon, 
of Dukinfield, quote a case of 7,040 feet pel' minute at a 
Lancashire cotton mill working satisfactorily, special and 
extra attention being given to the construction of the fly- 
wheel to prevent collapse. With ro))e dri\’ing tlu're is hardly 
any loss by breakdowns, as a faulty rope can bo dispensed 
with for a time. 

It is considered that good rojies for main driving ought to 
last from twelve to fifteen }(!ars uudei' average conditions. 

Generally the ti’ailing span of the rope should be at thi' 
top in order to bite more of the pulleys. 

The ropes should not exceed inch diametei’. 

Cui’ved sidi'S to the pulleys encourage rolling of the roj)es, 
and the rolling action diminishes their durability and driving 
power, 

Hope driving is far quieter than wheels. 
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Figs. 39, 40, 41 and 42 illustrate various features belongiiiij 
to rope driving. ^ ^ 

Fig 39 is a goueral view of the eomieotion of the ropes 
from the large lly-wheel to the various rooms. 


gkuovlis I ok (.tiiDi. inij.ns 
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trailing span or curve of a rope when 
the slack side is on the top or the bottom, the dotted lines 
showing the case with slack side at the hottom, and the full 
lines with slack on toj). 



Fig. 4i shovN^ the shape of the guide pulleys, and Fig. 42 
the grooves ol the driving and driven pulleys. 

Q. J899, What K the best way of driving {a) carding 
engines, (b) speed frames, (c. mules, (d) ring frames ? 
iou may select any counts, stating the speed at 
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which you would riiu the driviuj^ pulleys ou the 
various machines. What do you consider the best 
speeds for the line shafts, and the best way of 
transmitting the power from the engine? 

A. The speeds of line shafts foi* all processes up to tlie 
mule and ring frame may be, say, about i2C)() revolutions per 
minute or less, '^l.^lie high speeds of spindle required for the 
mule and ring frame should have a higher speed of line shaft, 
say about 350. 

It is good practice to drive a carding engine cylinder 
directly from the line shaft by an ojien bolt, giving about 
IHO revolutions per minute to tlie cylinder. 

As regards the pulley shafts of speed frames, it is the 
best practice to drive them directly from the line shaft by 
a half-crossed belt. Sonudimes gallows ])ulley driving is 
used for tliosi* machines, and is more powerful than thi^ 
balf-crossed belt, but is liable to dirty tlie cotton and the 
frame, and is more trouble to put on. TJie speed of the 
pulley shaft or driving shaft may be put down at about 240 
to 260 for tb(! slubber, 270 to 300 for the intermt'diate, and 
300 to 350 per minute for the roving frame. 

As regai’ds the mules, the general method is to have a 
counter shaft driven from the line shaft, and to drive the 
rim shaft hy down belts from the counter shaft. The I'im 
shaft speed may be put down at GOO to 900. In some cases 
of fine mules the counter shaft is not used, but th(^. older 
system of direct driving from line shaft to rim shaft is in 
vogue. Ml- Moorhouse, the inventor of duplex driving for 
mules, has recently invented a system of driving which is 
a sort of compromise between the old direct driving and 
counter shaft driving. A description is given on jiages BO to 
86 of this volume. 

In the case of ring frames the tin roller may make about 
650 revolutions per minute. There are three system s more 
or less in vogue : (1) half-crossed belt, (2) direct driving by 
open belt, (3) gallows pulley driving. Because of the high 
spindle speed required, it is probably best to have gallows 
pulley driving. Main driving is discussed separately, in the 
previous answer. 
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DkIVINO ok liiNd K1{\]MK. 

Thorf; }ire really only two principal methods of di’iving ring 
frames in iuoj-(‘or less extensive use, /v?., the half-oj-ossed belt 
method and gallows pulley method. 

The tirst-narned is the, neahu- of the, two, and does not give 
as much tioiible ^\hen a belt brcjaks, and is not as likely to 
dirty the rovings and the various parts of the fi’a.me. 

ft is the author’s own experience, however, that tlie gallow’^s 
pulley (hiving is on tlu; whob^ the most satisfactory for ring 
spinning and ring doubling frames. The s])indl(is run at a 
high rate of s[)e('d, and therefore a large ring frame re(piij‘(!s 
a consid('rable aanount of pow'er to drive it. At tlu' same 
time the balf-crossixl Ixdt does not bite hilly on the fa,st and 
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loose pulleys of the frame, being held off to some extent by 
the necessarily large top driving drums of tb (3 line shaft. So 
far as the experience^, and observations of the pr(^sent wn-i ha- 
go, tlu'se obj(3ctions often nisult in the half-crossed belts 
giving sei-ioiis trouble by freejuent breakage's and by slipping 
if nejt ke])t very tight. On the whole, tbea-efore, lh(‘ author 
must give it as his opinion that gallow's pulley diiving is 
the more satisfactory method of the twai, at any rate with 
anything like large IVames and high speeds. 

i)ire it driving, doulile driving, rope driving and j-im jiulley 
driving are all in use to a eoiujiaratively limited extent. 

Jt will be understood that with gallows pulley driving the 
line shaft is some distance fj-oin the end of the frame, and 
a much longer belt is thus obtained. At the same time guide 
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])iilloyH have to be uned, and are S(^ disposed as to give a good 
full grip of the h(‘.lt on tlie jnilleys. 

The till rolh'rs are mow usually made in short lengths, 
coupled with stiong shaits, and often made to I’un in Mohler 
self-adjusting and self-luhricating lieanngs, witli cast-iron 
woi’king oil cast-ii-on. 

An idea of the m(‘tlu>ds of driving a ring fraane will !)(> 
gathered from Fig (u) 

1 and ' 2 . Direct driving hy ha,lf-t\\isted strap. 

3. Gallows ])ulley driving. 

1. Direct driving h) open strap. 

To d(*termin(‘ hand of the frame, fa(U‘ the, g(;ariiig en<l, 
looking lengthwise of frami',, and note if the pulkyvs are to 
h(5 placed on right or left hand side. 


JjlOHTINO. 

Q. F.IOO. What should he the principle on which a spin 
ning mill should he lighted Whi're is it necessary 
to liave the light in the varioiiN stages, aaid what 
arrangement would you advise to give th(‘ best 
effect hv day and night respectively*' 

A. It is necessary for the liest results to lia\(‘ anijile light 
in a spinning mill, and tlie mill should lie so constructed as 
to giv(‘ the maxinnim amount of daylight, consistent with 
a building of sufficient streiigtli. Good work often depends 
largely upon good lighting, vvludher by natural or artificial 
means. 

The size of spinning mills renders it difficult to get [)rop(>r 
lighting by natural means. If convenient a north light 
shouhrhe taken advantage of as far as practicable. In nmv 
mills it has bi'come a common [ira-c.ticG to attach a sliiid to 
the ground floor for tlu‘ double purpose of providing sufficient 
space to hold all the card-room machinery on one floor and, 
at the same time, of admitting siillicionl dayliglit to com- 
pensate for the ohstmctioM caus(;d hy tlu! engine-house, 
hoilei'-house and hlowdng-room. Th(‘ ceilings, etc., should he 
constructed so as not to interfere with the liglit or to throw 
shadow's. In the case of mules and frames it is better to 
admit tin* light at the ends than behind tlu; creels. 

As J-egards artificial lighting, gas is still perhaps the most 
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extensively adopted, although electric lighting has been 
adopted in many mills and offers considerable advantages. 

In the case of mules and frames it is the practice to have 
the gas or electric lights running the length of the machijies 
a convenient distance between a pair. There is a space of 
several yards— often too much space — between each light, 
and tlio lights are usually suspended at a convenient distance 
above the operatives’ heads, but not too high to be easily 
reached. Amongst the cards and in the blowing-room it is 
often considercid that a hiss amount of light is required, as 
tlie ordinal') work is scan^cly so fine as in the spinning-room. 


HuMirni'ViNG. 

Q. 1H9H. What arc the chief ad\antages of humidifying 
the air in a spinning-room? Is it advisable to do 
it in the card-room? Give ri'asons for your answer 
in each case. 

A. It is well known that a warm, humid atmosphere is the 
host jiossihle one for the jiiirposes of spinning cotton yarn. 
As I’egards the warmth, this has long heiMi easily enougli 
attained by arrangements of steam pipes, and of late wi’ought- 
fh’on jjipes of small diameter, and heated with high pre.ssure 
Viteam, have almost entirely displaced the cast-iron pi})es of 
large diameter, heated with high pressure steam as formerly 
employed. Although there are differences of opinion as to 
the proper temperature of a room there has been no diflicnlty 
in getting the degree of heat required, and while some are 
satisfied at 75'' some fine spinners will stop at nothing 
short of 100 F. 

The humidifying of a room has been a more difficult matter, 
and even now it is a very moot question among practical 
spinners as to how far artificial humidifying is a success. 
Tue chief advantages in a spinning- room are that the cotton 
will work better, and having more elasticity will spin better 
and give, better yarn. This is especially prominent on dry, 
Ifol days, or on days in which dry oast winds prevail or even 
frosty weather when combined with a proper amount of 
heating. In the card-room there is less need of humid atmos- 
phere, and furthermore there is great danger of rusting .^the 
card teeth of the carding engines or the needles of the 
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comber when the latter an*, employed. Tlie jm^sent tendency 
with humidifying^ apparatus is to apply appparatus which can 
ventilate, heat and humidify simultaneously, or any indi- 
vidual function may be j)erformed. Sometimes, however, the 
want of liumidity is felt more severely at the comber than 
anywhere else. 

A humid atinosphfrc*, ftbK()rl)s and d(*stroys tbe edects of 
the electiicity created by tbe friction of tbe l)elts and various 
workiri'^ parts of the machines. Electricity makes tlie fibres 
curl and become intractable by crealin^^ mutual repulsion 
amongst them. 


Ill MiDi'in. 

There can be no doui)t that tbe best condition of atmos- 
phere for cotton growing, cotton spinning and cotton weaving 
IS a warm, moist one, these two conditions a]>pearing to be 
essential in order to get the best results out of the cotton 
fibre in practically all stages ot its cultivation and manu- 
facture. As regards heat in cotton spinning from 70' to 90" 
E. may be fixed as most nsnal, althongb tlii^se limits are often 
exceeded. 

From 48 to 5-i pin- cent, apj)ea,r to be Ihii b(\st condi- 
tions of relative humidity for a sjmining mill It must be 
understood that relative humidity is lb(‘ thing to be con- 
sidered, and that it equals the ratio of the absolute humidity 
to the maximum biimidity. 

Humidity, of course, implies moisture or dampness, and in'^ 
many cases it is considered that the amount of moisture 
which appears best for tbe cotton fil)re is injurious to the 
health of the operativ(‘s and to tlu^ bright metal jiarts of 
the machinery. 

The above given best relative humidities have been fixed 
after repeated experiments by cxjierts as being the best for 
spinning mills, and considering both cotton fibre, machinery 
and operatives. 

It must he understood that the greater tht‘ heat of a room 
the greater the amount of absoluhj humidity requij'od in order 
to reach the same amount of relative humidity. Heat alone 
is not sufficient for good spinning, and exjierience has long 
since demonstrated that dry, hot summer days are liable to 
give very bad work at the various stages, owing to the parch- 
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irig effect of the heat on the fibre and the fibres becoming 
very liable to electrical influence. 
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Ifl’MtDH-'IKItfl. 

So I'lilly hjivo tlui biiiiolits arisiiiiL; from a liiimid aimospliorc' 
hee.n r(*c()<^iiis(‘(l ilnriii;^ roooiii yoars Lliat various methods of 
moisteninf( the atm')sph(;re hy specially coiistriictod aj)paratus 
liave come strongly to the front On most days of the year, 
liowever, the atmospluire of th(‘. spinning districts of Lanca- 
shire is so naturally liumid that only a limited number of 
thesii humidifiers have, been installed in oui- spinning mills. 

In some cases water is forced by means of special pumps 
at a strong jiressure through small apertures, and the water 
impinging against a fixed surface is broken up into an infinite 
nuinb(‘r of tine particles so as to humidify the surrounding 
atmosphere. Such an arrangenumt is shown herewith in 
hlgs. id and 44. 

In other cases air is blown o\(‘r or through water and tlu' 
inoisti'iied air is injected into the rooms. 

In still other cases water is phnaal in open troughs and 
allowed to evaporate, this (!va])oration in some instances being 
assisted by running steam pipes through the \vater. 

Well-known makers of such ajiparatus are Messrs. Hall 
Kay of Ashton-on- hyiKg Messrs. ILowarth of Karnworth and 
th(‘ Drosojihore (Company of M.inchcster. 

Kigs. Id and 41 illustrate the apparatus as made by the 
latter firm. Tluise appliances are ai ranged at intervals in a 
room, say oiu* to each jiair of mules. Fig. Id shows the 
apparatus at work, while Fig. 44 shows an arrangomeiit for 
cleaning it and washing it out at intervals. 

Thk Hvouomktjou. 

In ih(' mills it is now becoming a somewhat extensive 
jirae.tice to adopt what is called a hygrometer, or liygi'ophant. 
By means of this instrummit the amount of rdative humidity 
present in a room can ht' readily ascertained - that is to say 
if it h(^ a good standardised instrument, constructed on 
sound principles, and placed in a jiroper position. Some 
liygrometers lia\e had the wet bulb and dry bulb too closii 
togethi'r, and have not been placed in a suliicientJy central 
position. It may be explained that an instrument of this 
kind consists of two thermometers, one of which as usual 
regisU'rs the temperature of the room, while the othiir has 
its bulb more or loss covered with a thin piece of muslin 
VOL. 111. 12 
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cloth attachoil to a strand of material which is connected to 
a small well of water. The moisture absorbed by the strand 
causes the wot bulb to indicate a less amount of heat than 
the dry bulb, because the evaporation of tlie water from the 
muslin abstracts heat from tlie wet bulb and reduces its 
reading?. There is supplied with the hygrometer a printed 
table, so that by comparing the dilfenmce between the read- 
ings of the wet and dry bulbs with the table the relative 
humidity can l>e ascertainol quickly. 

The principle of action of the instrument is this ; When 
the surrounding atmospheres is very humid little moisture is 
absorbed from the muslin of the wet })ulb, and therefore 
little heat is abstrjictod from the bulb, as tlie one follows Ihe 
oth(ir. A dry atmosph(U'e absorbs more moisture fjom the 
muslin, and reduces the temperature of the wet bulb mon;. 
It follows that the nearer the leadings of the dry and wet 
bulbs are to being ecpial the more humid must be the 
atmo8ph(;re surrounding the iiygi o])hant. 

FriiK Phrvkntion and Extinction. 

Q. 1H9(). Name the chief forms of fire preventing appli- 
ances U8(d in modern spinning mills. 

A. These may be summarised as follows : Water buckets, 
hand fire extinguishers, fire engines, stand pipes and 
sprinklers. 

Oni(5 of the readiest and oldest fire extinguishing apjiliances 
used in cotton mills consists of buckets kept filled with 
water. These are extremely serviceable in cases of small 
fires, and have been of the utmost utility in numberloBS 
instances. One of the worst defects of this system is that 
the buckets soon become empty, owing to the evaporation 
of the water and other causes. Periodical refilling of the 
buckets is therefore necessary, and this is often neglected. 
Times without number mill officials have got into little 
difliculties with the insurance people owing to empty buckets. 
Often spinners are so busy piecing up, doffing, etc., in these 
days of quick speeds, at the time for refilling that they are 
almost compelled either to miss refilling the buckets or stop 
the mules up for a short time. An American firm got over 
the difficulty by adopting the somewhat expensive method of 
hanging each bucket upon a hook fitted with a piece of 
spring steel in such a manner that when the weight of water 
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in the bucket <^^ot below Ji certain amount a l)e]l was runj< in 
the manager's ollice, thus directing his attention to the nearly 
empty bucket. Even with the most modern fire (iKtingiiisfiing 
apparatus, in the opinion of tlie autho)*, tlu' old water biickc^t 
ought to be maintained. 

There are several d(wices by which a kind of liand fire- 
engine or fire-queen is used. JJeing filled with watea’ a 
kind of bottle filled with chemicalK of a somciwhat explosive 
character is so jdaced inside the bucket that it can bc' readily 
broken when needed. The chemicals then act upon the 
water in such a manner as to force tlu; lattm’ strongly out of 
the noz>ile or pipe to a ('.onsiderable distance. In this way 
it can be directed to the exact spot where the. lire! may be 
with great accui‘acy. These fire-queens, however, appear 
often to he, neglected, and therefore soon beconui worthless, 
and, on the whole, their use seems to be rapidly diminishing. 

Eornierly it w’as a very common plan to have attached to a 
mill of any size a ponderous fire-engine. 'I’liis was the pre- 
cursor of the modern steam lire-engme. A good number of 
men operated the machine, and pumped watc'r out of the 
i’esorvoirs into the engine, and thence upon tlu'. fire. lA'.w of 
these engines are now maintained in good working order at 
cotton mills. In most mills, wdiotlier new or old, upright 
water pipes are laid in the corners of the staircases from top 
to bottom. On each landing there is a nip]>le, to which can 
be screw’ed a hose])ipe, the latter being then earned to the 
scene of action in case of lire. The pipes may he either 
coupled to a steam fire-pump or to an efVicient supply of 
water, such as the town’s mains or the I’eservon-, 

ScKINKIiKliS. 

The most modern, and by far the most distinctive and 
efficient application for the extinguishing of lires, is found iu 
the employment of sprinkler lieads. Tliere are several lead- 
ing types of these, hut in all cases a good iiumher of pipes 
are arranged above the machinery and tlie operatives’ heads, 
and are kept filled with water from a large tank situated at a 
good height, or else from the towm’s mains or other efficient 
supply. The sprinkler heads should be arranged about ten 
feet apart, so that the sprays or discharge from adjoining 
heads wdll easily touch each other. All specially dangerous 
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places- -such as wheel boxes, rope I'aces, etc;. — should have 
extra sprinkler lieads. liules aio now ^ivc'n by the insurance 
companies witli rci^ard to certain projuirtions and diiinmsions 
to be maintained in putting up sprinkler installations, i'or 
instance, the; base of the tank should not be less than iiftocm 
feet above the highest sprinkler head, so that the water can 
be ejected wuth sullicient force out of the* highest sprinkler 
head- -say, a jircissurci of not l(*ss than s(;veu pounds at this 
point. Tables are also givim i-ogarding the cajiacity of the 
tank for holding waiter. Tor instance, w'lum the great(;st 
nimiber of sprinkler heads on any one floor exceeds t^OO, the 
ininiinum (lajiacity of the ta.nk must be 7,b()() gallons. A 
rather sticking ])art of (“vei) sprinkler installation is the 
application ol an alarm gong outsidi; tlu' building, and 
arranged so that if the pri'ssure of wat(;r falls by any means 
the gong is soundi'd. If, for instance*, a lire were to occur in 
the night time, ijot only would tlu* heat medt the fusible part 
of the; contiguous sprinkler hea<ls, and so allow the waiter to 
issue W'ith considerable foice upon the (sxaeA location of tht* 
fire, but also the gong would give; thi' alarm to the surround- 
ing neighbourhood. The Grinnell, the Witter, the Titan and 
others are well-knowm types of sprinkloi-s, chiefly difl’ei'ing in 
the special construction of the; sprinkk'-r head itself. In all 
sprinkler arrangements there must be; two sources of water 
supply, om* of wduch is practically unlimited. Indicators are 
fixed by which the pressure of waiter in the jiipes and the 
depth of water in the tank can bi; easily gauged. Bpiinklers 
are receiving very extended application throughout this 
country, and tlu; insurance companies make a very consider- 
able reduction in the premium wlusii s])rinkl(*rs are adopted. 
It has become a genenilly recognised standard to fix thi; 
fusing point of the sprinklers at ir),T’ T., although it may be, 
say, too h'. before the sprinkh'rs really go off. 

The foregoing answw is much mon; exhaustive tlian would 
be practicable at an examination. 

The Grinnell sprinkler head is shown in Figs. 45, 45 {a) and 
45 (5). Fig. 45 is a view' of the sprinkler closed ; Fig. 45 (a) re- 
presents the sprmkli'r open for thi; discharge of water. A solid 
half-inch stream impinging upon the deflector spreads in a 
profuse shower in all directions. 

The peculiar and distinctive feature of this sprinkler is that 
the valve is seated on a flexible diaphragm, and is hold in a 
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manner calculat(5(l to relieve the low-fusing solder of much of 
the strain. 



Fig. 45 [b) is a longitudinal section of a factory showing 
arrangement of piping, valves and water supplies for the 
Grinnell automatic sprinkler. 


Fig. 45 (6). 
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Rkkkrences. 


A l\Jain Supply from Town’s Alain. 
A' Back Pressure Valve. 

B Main Supply from File l*uni}). 
B' Back proaanre Valve. 

0 Down Pipe from Tank. 

C' Back pressure Valve. 

D Tank. 

D'Tank Drain and Ovcrllow, 

Pj Tank P’eed. 

py Stop Cock on Tank P>ed, 

F Ball 'J'ap. 

(I Indicator TPiaid. 

H Quadruple Acting Fiie I’uinp. 

K Stop Valve on Pump ('on- 
nections. 


AI P’oot \'alve 
N StraiiM'r 

I* J’nmp Suction I’lping 
It Alarm Valve. 

S Alain [nstfiliation Sto]> Valve. 
T Conihined Drain Valve and 
^I’est Dock. 

D Pressure Daugcs. 

V Alarm (long 
V' 1*1 po to (-long. 

W Armoiiied Dne-ITool Doors. 

Y Simplex Cliemical Plxtincteur 
Z Sprinklei in Aclirui 



CHAPTER VII r. 

ARRANGEMENT OE MACHINERY AND MTIil. 
PliANNlNG. 

Q, 1H9H. Upon wliiit principl(;s would >ou proceed to 
])1 h( 5 (‘ IIhj inacliinory iu a mill if you (l('sire{i io work 
it ecouoiiiically, especia.ll} m i’(^specl of tb(', iivoid- 
auce of hauiiliu^ th(‘ juat<u-ia.l? 

A. The host practice is to put a.ll th(‘ scutching and card- 
room machiuery ou the ‘^roinul lloor ami the sjimuiu^^-ritoiiis 
above. This frecpUMitly luicessitates the huildiu*^ of au exli’a 
shod to the p'ouiid floor, in order to accommodate', a sullicieuit 
a.mouiit of card-room machiue'iy. To take' as au example, a 
modern mill airan^eul tosfiii line numbers, tli('. ground ])la,u 
is somewhat as follows: — 

The acutchiu«^-rooin and (be^ boiler-house ai‘e at oik', (‘.nd of 
the mill, bein^, of course', wedl separate'el from e'.acli e>theu’, and 
having the*, enjjjinei-house and the rope' race* botwe'.en them 
and the larj^^e card-roe)ni and shed. lA'oiu Ihe^ s(;utchin<^-i‘Oe)m 
there is easy access fe)und llu' ce)rner e)f the* wall containin^^ 
the rope race into the; card-roeim. Over the sen tediui}^- room 
is the cotte)n-room, where the cotton is put de)wn tlie feed 
trunks of the openei'S. The laps from the eipeuH'i's are passeel 
thre)UfTli the scutcheirs, which ai‘(^ arran(^a;d ce)nveniently 
for handling the ce)tton, and the laps fre)m the*, scutchers are 
conveyed to the c-ards. The sliv(U‘ lap machines and the 
combers are arranjjjed next to the cards, and the drawframes 
conveniently to the combeis. Erom the drawframes the 
cotton is passed on to the slubbers, winch are close by the 
intermediate frames, and the. roving frames followin^^ closely 
on and being quite adjacent. Th(i bobbins from the roving 
frames are quickly conveyed on bogeys running upon slips to 
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a hoist, and taken up to the spiiining-roonis, whole again 
there are slips for tlie l)ogeys to run upon down to tlie proper 
pair of nmhjs. 

In a mill not using coMd)ers the cards might extend all 
down one long side of the ground floor, and the loviiig fi’ames 
clown the opposite long side of the same' floor , hetweem the 
two may ho tin* drawfnnnes, sluhhers iui'l intorm(‘diates, set 
lengthways, or end to cnid with the roving Iranies 

Q. JHlid IIow'^ art' tlas machini's used in ;i lilowing-room 
ari'angt'd to obtain the most (iconoinical i-t'sults in 
modern nulls? (live sketch plan, (livi' hrielly 
your reasons for prt'lerj-mg any sjx'csal ojiening 
matdnne for any particilai kind of cotton. 

A. Tak(! a mill of about HO, 000 sjiiudles spinning, sa\, aver 
age liil’s (counts of Anu'i’ican cotton. Tlu^ usual plan is to 
have for tliest' conditions two ojx'iK'r and lap muchiiu's coni- 
hined, four iiittu’inediMte and four linishei scaitchers. Tdie 
ojieuers are often fed by mt'ans of (‘xhaust trunks Irom tlui 
j’oom above. Each opt'uer is [ilaced be,hind two sciitchei's, and 
may Ije. placc'd more particularly behind either the inside or 
outside one of each pair of scutcluu-s, just as may he dei'ini'd 
most convenient, 'khe foui finisliei seutclu'is ai'e })laced 
immediately in front of and in a line weti^ tls' intermediate 
scutchers. Thi'se positions facihtatt' the transfi'rence of 
cotton from one machini' t(t another with a, niiniminn expen- 
diture of lahour, be.sides ma,king tlu' ariangemeiit to ajijiear 
symmetrical. It would he an easy tiling to give a plan view- 
indicating the positions of the various ma.c]iiiH'S as the (ju('s- 
tion retpiires. 

Idle Ch’igliton t\pe of opiUK'r is the most pojnilai’ for 
niediiini counts ol yarn as made by one or other of tla; 
various machinists Most of tlie latter — wliilsl. having soriu' 
special form of heater of their ow'n — also make large iiumhers 
of the Crighton. One of its chic'f merits is that it exercises 
a kind of discriminatory action upon the cotton, operating 
more upon heavy or tangled masses of cotton than upon 
lighter and more open ])ortioii'>. This is largely due to tlie 
fact that the cotton has to lie lifted upwards by the action of 
an air current induced by a powTrful fan. Messrs. Dobson 
A Barlow make an opener which is specially di'signed for the 
better classes of cotton, as it is considered that tlie action of 
the Crighton is too rough for these cottons. The machine 
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under notice is designed to open the cotton in a very gentle 
manner. It contains two pairs of feed rollers and one pedal 
roller, which ani adjustable. The draft in these rollei’s can 
be regulated somewhat so as to assist in opening the cotton 



before i-eaching the beater. The machine contains two 
beaters — the first containing six blades, to w^hich are riveted 
hardened conical steel teeth, and the second has three 
special steel blades, with case-hardened striking edges. 
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In another and later machine for good cottons made by the 
same firm there is only one large cylinder made either with 
np or down stroke as may be nujuired. The heater or cylinder 
is of the porcupiii(3 character, fitted with many knives. 

Fig. 4fi shows the plan of a blowing-room fitted with one 
ex.haust opener and four scutchei's. The cotton enteis 
through the trunk, 1>, and passes through the openei', 1). 
This opeiKU’ kee])s the two breaker scutchcu’s at A going. 
Each breaker at A keeps a finisher going at C. Such an 
arrangement would serv(‘, for, say, a mill of 45,000 spindle 
spinning average aijout 45’s single roving Am(‘.rican cotton. 

Q. In what storey of the mill is the card-room now usually 
placed, and why? What are the best positions 
with relation to it for the blow-room and mixing- 
room, having rc'gard to the reduction of labour and 
fire risk ? 

A. It is now the usual practice to phwii; all the card-room 
machinery on the gi-ound floor for two or thi'eo reasons:-- 

(1) Steady running of the machinery with a ininirauni 
amount of vibration is secured. (2) Tlu^ haii lling of the 
cotton in its passage Ironi one process 1o anoth s* is much 
facilitated. (:i) When all the card-room machinery is on one 
floor the supervision of the machines by the carders, over- 
lookers and managers is rimdered easier. 

This placing of all the card-room machinery on the ground 
floor constitutes one of the most important modifications 
that have been ma le during recent years in the planning out 
and arrangement of cotton spinning mills. 

The blowing-room should be always separated from the 
card-room on account of the great danger of fire in the 
openers and scutchers, and also because of the dirtier and 
dustier nature of the opening processes and the heavy driv- 
ing required for the machinery. 

The blow-room should always be fitted with iron doors 
which can be readily closed in case of fire. 

Apart from these considerations it is advisable to have the 
blow-room as convenient to the card-room as possible, on 
account of the laps having to he carried from the scutchers to 
the cards. 

The two rooms are best when on the same floor, although 
this advantage does not always exist. There should be a 
passage between the two rooms of, say, a minimuiii length of 
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9 or 10 feet, fitted witli an iron door at eacli end. In modern 
mills often the rope race is interposed between the blow-room 
and the card- room. 



The mixiiif^-room may be placed over the blow-room, so 
that the cotton can be passed through holes in the floor 
down to the openers, but the holes should be fitted with 
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iron doors for sbuttin" in casu of firo, and Iho floor should" 
1)0 in all cases fii-eproof. 

A rather safe plan is to have the cotton fed in the mixing- 
room to long exhaust trunks, through which the cotton is 
forced by powerful fans forward to the open(‘rs. 

Fig. 46 {a) shows the plan of a card-room fitted up by 
Messrs. Dobson it Barlow, while Fig. 46 [h) shows the 
fourth floor of the same null, this rooni and others being 
filled with mules. 

Q. 1899. You have to order the ma(;hiiiery for a mill to 
spin counts from 40’s to hO’s, say 4U,000 lb. weight 
of twist and 10,000 lb. weight of weft on mules. 
The building is 100 feet wide, and you can allow 
for alleys five f(‘(‘t, and for gearing and ends of 
machines as follows : drawing framt's (straight 
beams three heads), 7 ft. 6 in.; speed frames, 8 ft. 
each ; mule, 5 It. 3 in. The cards are made with 
cylinders 40 in. wide, 50 m. diameter. Bay [a) at 
what speed would you run the various machines, 
beginning at the card to get the production; [h) 
how many cards you would use ; (i;) how many 
drawing frames, giving gauge, number of heads and 
deliveries ; {d) number, lift and gauge of spindles in 
sluhbing, intermediate and roving frames respec- 
tively ; \e) number of spindles in each mule, giving 
gauge. What weight of finished scutcher lap would 
you require to feed the card to get the total weight 
of finished yarn named ? 

A. Some speeds might be taken at practically the same as 
given in answer to a previous question. Each card may 
be assumed to produce 800 lb. of sliver per week ; each draw- 
frame delivery, 820 lb. ; slubhing spindle, say, fifty hanks 
per week ; each intermediate spindle, fifty hanks ; each roving 
spindle, forty hanks. The dofTer of the card may be taken at 
about fourteen revolutions per minute. 


->¥'» = C2i cards, 
8U0 


with two or three added for loss in waste. 


50,000 


'820 


say sixty finishing drawframe deliveries, with two or three 
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added for waste. There would he three lu'jids or passages, 
giving a total of the above deliveries multiplied by three. 
Gauge of spindles may be talcui at slabbing, 8 inches betw(‘en 
centres of adjoining spindles in front row; inhjriiHidiate, i\\ 
inches; roving, b inclies; twist mules, inch; and weft 
mules, JJ incli. Lifts may la; taken at slubber, 10 inches; 
intermediate, 9 inches ; and roving, 8 inch(;H. 'Phe number- of 
spindles in the bobbin and fly frames would be got by dividing 
the hanks p(;r sirindle into the total hanks retpiii’ed to be 
produced by the frames, and tlu' spindles ])er frame would 
be divided out to suit the special conditions, and the sam(‘ 
may be said of the; mules. 

Q. 1900. Giv(' a scheme of drafts to jrroduce {a) 2()’.s 
hosiery yarn, (/>) 50’s weft, (r-) lOO's combeil Sea 
Islands. You must state what weight of la}) you 
begin with at the (;aid. 

A. Tor the t^O’s hosiery the card slivc-j- might be taken, 
say, at -15 hank sliver, and the weight of la|) fed to the card 
at about fourteen ounces per yard. At the drawframe w^e 
might put six ends up together, and ther’e would in all 
probability be a total draft of about six. The slubber might 
have a draft of five and produce* a -j-hank slubbing, althougli 
many peo})le would only have; a i slabbing for these coiuiis 
even though it be for hosiery. Assuming a draft (.)f about 
five at the intermediate and two ends up, we shoulel then 
have) a draft of about six at the roveT with two ends up so as 
to produce a 5J>hank roving. As hosiery yarn i-eejuires to 
be usually soft spun wo are favouring the spinning by giving 
a comparatively fine hank rove for 20’s, and using double 
roving at the spinning ma(;hme. We, therefore, get 20’s with 
something like seven of a draft. The above hanks and 
counts are liner than would be for single roving. Tor 50’s 
weft (]tlgy})tian cotton), taking double roving at the mule, we 
may have a lap of 11^, or 12 ounces per yarci, a draft of about 
115 in the card, giving about a *2 hank sliver, six ends up at 
the drawframe ; slubber, making one hank slubbing with a 
draft of about 4'(i ; on intermediate, a draft of six with counts 
of almost three ; on rover, a nine-hank roving with a draft of 
about 6-5; on mule, a draft of jihout eleven. lOO's combed 
Sea Islands : We might start with a lap of about 91 ounces 
per yard, and from the card produce about a -28 hank slivei’ 
with a draft of, say, 135 to 140 ; drawframe, 6, 7 or 8 ends 
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up, opLioiially, with draft in proportion ; at sluhbcT, a draft of 
produoin^^ a on(‘ hank and having four passages of tiy 
iVanies ; i n tern u'diate, 1*5 di-aft with 2] hiiTik; rover, ahont 
live draft and b] hank, liiu' daek draft of six and haTik of 
sixtecMi ; at innlo, a draft of about 12 or Id. 'Fhe eoinher might 
pi-oduf(i a sli\er th(‘ sanu! counts oi- a little coarser than card 
witli total di-aft of about tliirty and effeetive di-aft of about 
five',. 

Q. 11)00. Su])])ose that you had a free hand in th(i erci ition 
of a mill spinning a wide, range of counts, say from 
20’s to bO’s, two-thirds of the production being from 
2()’s to d2’s, what kind of maclunes would you 
s(‘lect, and liow would you arrange as to lifts of 
bobhins and other derails V You e.au assume any 
total out])ut you like. 

A. Smc(‘ the hulk of our production has to he fi’om 2G’s 
to d2’s, with a smaller amount of yarn ranging down to counts 
20’s and up to counts bO’s, it will ho conveniimt to take a basis 
of, say, dO's average counts Ibir these counts tlu‘ following 
particulars would he suitable', taking a mill of, say, 42,000 
spindles, producing 1 Ih. pei- spindk* pei- wei'k, of dO’s average, 
counts. 

One liale breaker, with four pairs of rollei’s and a draft of 
about thirty-li\e, would pull the reijuisih' amount of cotton 
very nicely, and should he coupled up to propi'rly disposed 
mixing lattices. 

We might allow two openi'is, iitU'd with hop])er feeds 
and large heaters, either of tin* (Brighton or the cylindrical 
tyjie, as either would do very well for this class of cotton. 
Tn many cases there w'ould be three inU'rmediate and thi’ee 
linishcr scutchers foi’ .'\merican cotton, hut some people 
would now dispense with tin* intermediate scutchers. The 
finisher scutcher may make a lap of idi ounces per yard. 

'khe cards would he of the revolving flat type, and would 
work well with a draft of .100, imxlueiiig, say, 7b0 lb. of 
sliver per week per card. The hank slivei- might be, say, 
•)()0. It is not likely tliat the combing series of machines 
would be used. The drawlrames might have a draft of six 
or less with six ends up, producing about HOO lb. per delivery. 
Three passage.s of fly frames. The lifts might he slubber, 10 
inches ; intermediate, 9 inches ; rover, 7 inches. Whether the 
mill would he all rings, all mules, or a proportion of each. 
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would d(;poiid upon cii’cumstancos, l)ul any of the three 
would 1)' possible. We nii^dd. havui a i; Klubbin*.,^ a 1 inter- 
mediate, and a 4-batdv ro\in^. Tluise banks ai’e for single 
roving at the sjunnin^ inaebino.. 

Q. Assume tliat you \\(‘r(* starlin.ij a mill for s])innin^' 

oneoi tlii' following eounts : ringtwist, db’stwist 

and l-O’s weft. (»()'s twist or SO’s wiift. JIow would 
you ari‘aii<jje tlu' drafts of tlio various maciliines, 
be^dnniiifj; witli the eardm^ enuino, and stating 
the WH'igbt of limslied la])? 

A. We will seleet lor our aiiswf'r oil’s twist a.nd lO’s weft 
as being the. c‘xample. wbicb will jironably Ixi familiar to 
a greabu’ nund).'r of our ivadi'rs (lain any of the others. 
We will start with a la,]) wbic.b wi'igbs I I oz. to the yard, 
and then for oil's might ba.\(' the. following di.iJ'ts: Card, 
100 ; at eae.h lu'ad ol drawing, 11 ; slubhei, oaSS ; inlernu'diatc, 
d-iio , roving, ll'd ; muk*, (S. 

A 14 oz. la]) -- OOldll bank lap, as shown below : — 


S-dddd 
I 1 X i.r/m 


•OOldll. 


Then ])i'oof of drafts = 

•OOldll X 100 xll X II / II X ds. ^ X llo x 8 


II X II X 11 / il X li 

^ about dll’s. 

Eor the Ill’s weft w(‘. might maintain all tlui same dimen- 
sions, exeepting that W'l' ha.\(‘ a U In (ball at the intermediate 
and a 4*d draft at the sluhhmg franu‘. 

Proof : — 

•OOldll X JOO X II X 11 X I) X 4*5 X -Vld x 115 x 8 


II X II X I) X X !d 


= 40’s. 


A belter plan for getting tlu' Ill’s weft than the foregoing 
would be to maintain tlie first-naiiu'd dimensions as given 
for the dll’s as far as the ro\ing, and Hum ])Lit a little extra 
draft on tlie roving fraane, and serve the weft mules with 
a little finer bank bobbin than tlu^twisl. In sonu' cases it 
would be quite as useful and more economical to maintain 
all tlu' conditions givim for dli’s up to the sj)imiing-room, and 
to get the 4(rs w^eft by ])utting a little moi'e draft than eight 
into tlie mules In any case it must bo distinctly undiTstood 
that in actual practice none of the dimensions given are hard 
VOL. in. 
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and fast rules, as wc should seldom find two mills exactly 
alike in all particulars. Some men would put a less draft 
in the slubber because of the stuff being so soft and thick. 
Frequently the draft is changed somewhat at some of the 
machines to make the stutf tliicker or thinner according to 
the’ wrapping. OfUm the drafts are changed in some of the 
machines in order to make them turn off a greater or less 
weight of cotton, as the case may be, and this has to be 
counteracted by altering tlie draft elsewhere in order to keep 
the linislied counts at the sam(5 tiling. Often a different 
weight of lap would be adopted than 1-1 oz. to the yard, and 
this would liave to be counteracted in some of th(i machines 
by altering the drait. Some mills, for instance, would adopt 
a lap Itl oz., or, say, 12'75 oz, to the yard for the c.ouiits under 
discussion, which would equal n-spectively '00 lb bank lap 
and •0015 hank la)). This with a draft of 100 in the card 
would give r(‘spoctively •!(> hank sliver and 15 liank sliver. 
In order to ohtaiu the correct finished counts of yarn in either 
of those cases, one or moi*e of the drafts in the subsequent 
machines would liave to he made less than as given for the 
14 oz. lap. 

Q. 1001. What drafts would yon use to sjnii (</.) 24 s ring 
frame twist from a •15 liink sliver of Indian cotton, 
omitting the intermediate frame ; (A) 40’s W(dt from 
a •l()-hauk sliver, good middling American ; [c) lOO's 
twist from a 'lO-hank sliver, fi-om J'lgyptian cotton, 
with and without a jack frame ? 

A. For 24 ’.S' Twint . — 

24 

t= 100 total draft without doubling. 

'Ifj 

Allowing two ends up at the roving frame only, wo got 100 
X 2 = 020 total draft. 

We may assuiiio five draft at slubber and seven draft at 
roving frame. 

Then— 

^ frame. 

5x7 

For 40’i' Weft . — 

40 

g = 250 total draft without doubling. 



AEEANGEMENT OF MACHINIIRY. 


105 


Asauminj^ doubling at intemiediato ami roving frames and 
single at the mule, we got 250 x 2 x 2 = 1,001) total draft. 
Wo will assume drafts as below : — 

At the slubbitig frame . . . 1-5 

At tlie intermediate frame . 5*5 

At the roving fi’ame . . . 0 5 


1 ,000 

4-5 X 5-5 X ()-r) 


(y2 draft tit iniilo ; 


or better ntsults would l)e got from the following : — 
At the slulibing frame . . . 1 

At the intoim(‘,diato frame . 5 

At the roving frame . . . 0 

4 X 5 X G — J20, 

1,000 draft at the mule. 

JUid 120 


For the lOO’.s Twisl iriilwui Jock Fromr . — 

Assume sit the slubbing frame . . G 

Assume at the iiitermediiit(5 frsime . 7 

Assume at the roving frame . . H 

Then — 6 X 7 X H =38G. 

Assuming double roving at the internicdiiihi, the I’ovc'. 
the mule, wes get — 

100 X 2 X 2 X ^ 

“■ ' 19 


= 1,210 total ilraft. 


and 


Theii- 

1,210 _ mule. 

BdG 

For lOO’^i Tirist with the Jack Frame .- — The total di-aft 
will be then 4,210 x 2 = 8,420. Let tlu; drafts sit the four 
Gy fratnes be 4, 5, G and 7 respectively. 

Them — 

= 10 draft at mule. 

4 X 5 X G X 7 

Q. 1901. Assume you have 35,000 n'ng spindles producing 
14 oz. per week each of 40’s yarn. What number 
of preparing machines would you want, at wliat 
speed would you i-un the spindles, ami wl)at pro- 
duction would you exjiect to get from each ? 

A. Before we can proceed to ascertain tlie number of 
machines required it will be necessary to lay down certain 
particulars as a working basis. Such particulars ai-e given 
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in the table l)elo\v, Imi it must be undtirstood that in dilToront 
mills very different particulars ar(i soimdimes worked upon. 


Taulk. 


T\Iac]iiiu'. 

Card 

I )rawf rame delivery 
Slubber . 
Intmnnediaie . 
Boviu^^ frame . 

Kiim frame 


Coniilis. l^'ofliicl idii. 

•10 SOI ) lb. 

•k; soo „ 

■',• 50 hanks [X'r spl. 

IS „ „ ,, 

0 -10 ,, ,, ,, 

40’s from sin.^Ie roving 

;{ 5 , 0()0 X \^ 


Wask! 
per ceiii. 

5 
1 

i' 


I 


80,025 lb. of yam pT-oduced fi'om tlie mill. 

’80,025 X 100 ^ 

OH 

81,250 li). of col ton from rovm^^ franu'. 

From this point wo will take, th(' waste imlusivc; to the 
cards, aUhou<(li this is not a slri(5llv correct method 

81,250 X 100 - 


97-25 

82,188 D). of sliv(‘r fiom tlu* card 
8J 250 

^ 7H1 ro\ in,L; spindk^s. 

It will be iH'ar euou^lj loi‘ our jiurpo'ic to assume the same 
production from the interm(3diat(‘s and slubbers as from the 
roving frames, and the same [iroductum from the drawings as 
from the cai'ds : — 

81,250 . , ^ ... 

. - mtcrmediate spindles, 

4H ^ 


31,250 

50 


— slulibcr spindhiS, 


82,188 

800 


10 carvls, 


and the same number of linishing drawfiame delivin-ics. We 
might say that for this quantity of yarn was should requij-e-- 
1 bale-br(‘aker, 

1 opener, 

2 finisher scutchers, 

2 breakei’ scutchers. 
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As re^^ards speeds of spindlc.s we miglit say — 

H, r)()0 for Uie frame, 

I, 050 ,, ,, rovin^^ frame, 

700 „ intermediate frame, 

570 ,, sluhOer frame. 

Q. 1001. Describe and sketch tlie arrani^e.menl of spinning 
inacliines in a mill ))roducin^ from llO’s to Id’s 
}iU“n t\\o-thii(ls twist [(i) on miib^s, (5) on rin^ 
fra, UK'S, fsay (1) the uiiinher of spindles a!id ^an^e 
of machines: (i^) if any ditfcj'eiKic in the arran^aE 
niont of the line shalts is necessary in the two 
cases; (Oj li any ^a.rlatlon would he mu'iled in the 
number ami size of the pre 2 )arator) machines. 

A, In tins c;i.S(i of the sjiinniiii^-room tilhal up with mules 
the latter mi^dit exiemd across a wide* mill, and there' is 
usually in such ii. case* one lino shaft extendin'^ over tlie 
mule creels, ut ri^Oit an^h*'- thereto, fur the full length of 
the room. Such a lino shaft should he placed several yards 
away from the lu'arest mule hcadstock, in order to j^dve a 
sullidently lonijf to]) holt. This is shown clearly on j)a ;40 IHfl. 

In the casei of a. room hein*^ filled up with I’in^ frames, 
there nn^ht he tw’o linos of rin^ frames in the w’idtli of tlie 
room, and in most cases thoro would ho a line, shaft to each 
line of frame.s. In sonic* cases the line shafts are placed over 
the ends of the fraanes and lialf-cro.sscd belts are used while 
in other cases tlu' line shafts extend over the crei'ls, and 
gallows jiulley di ivino is ado])ted. 

The gauife of sjiindlc' for Ihe tw'istmulc's would he jirohahiy 
J J inch, and for weft 1 inch. 

The space* or ^au^^i* for the rinj^ frame spindlc'S mi^dit ho 
2!; inch for tw'ist and, say, 2 1 inch for weft. Tor these counts, 
do's to Id’s, w'v- mi}. 5 ht take each rin^ s]>iiidlo to ecjual, say, 

I \ mulc! sjimdles, and the numher of jiroparatory machines 
wcadd ha\e to meet this dilTeronce. 

Q JtSOH. (jiive briefly a scheme ot drafts and speeds for 
the production of 20,000 Ih. jKir w'eek of d2’s 
twist from middling Orlc'ans cotton. State the 
w('if.^ht of lap \ou would make at the finisher 
scutcher, the hank sliver at the card, and the allow* 
anco you would make for waste throufjjhout from 
the linisher scutcher. 

A. Tor the cotton sj)c‘cifi(iil a lap of 15 oz. per yard 
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might be employed, and probably about this weight is very 
common in actual practice. The hank sliver at the card and 
the dt awing frames might be, say, T52 with a hank slabbing 
of ’C)2rj. The hank intermediate might be set at T5, while tlie 
hank roving f(jr these numbers is more often 4 for single 
roving at tla^ mule than any other counts. For double 
roving at the mule it would have to be iinea*, as indeed it 
soinetiim^s is ff)i‘ singlf‘ roving 32’s, whil(‘. a h'.w firms have it 
a trifle coni'ser. 

As r(igai-ds waste it might be approximately allowed for at 
the rates of 11 })er cent, at the finisher scutcher, /5 per cent, at 
the card, ‘ ])(}]• cent, at the di-awframes, and I per cent, at eaeli 
of the fly frames, and a little more at the spinning machines. 

As regards drafts foi- 32’s yarn made for single roving 4 
hank, as assuiiual, there would lx; 8 at the mule. At a roving 
frame hid with a 1 *5 back l)obbin the draft would be 5*3. At 
the intermediate frame fed from a *(>25 back bobbin the draft 
would he 4*8. At the drawfi-arne it might be taken tliat the 
draft would he approximahdy G, or equal to the number of 
doublings. At th(5 slubhing frame fed from a sliver of *152 
the draft woidd bo about 4-0o. At the card the draft would 
1)0 somewhere about JOO under the conditions stated. 

As regards speeds the cylinder of the card niay be put at 
about i()0 revolutions per minute and the doffer at J3. The 
speed of the spindles of the slabbing frame might be about 
500 per minutci, that of the intennediate frame 080 per minute, 
and the roving frame, say, 1,050 per minute. The spindles 
of the muhi o* ring frame might he about 9,000 l•evolutions 
per minute. I’he sjieed of the front rollers of the various 
machines would, of course, depend upon their diameters, and 
the amount of twist being put into the cotton at any particular 
machine. These speeds differ somewhat from those given on 
page 197, and it must bo understood that such variations exist 
in actual practice. 

Q. 1897. If you had charge of a mill containing 40,000 
mule spindles spinning ^G’s yarn, and half of 
them were substituted by ring spindles, what 
changes would you make in the preparation 
machinery, and why? 

A. Tt is very probable that the 20,000 ring spindles would 
turn off approximately about one-fifth part more weight of yarn 
than the 20,000 mule spindles for which they were substituted. 
This w^ould increase the total production of the mill in 3G’s 
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yarn something like as 8 is to 9, and would have to he met 
by a like increase in weight of rovings from the card-room, 
Tiiere are, of course, three principal ways in v\hicli this (jould 
be done. They are, first, by increasing th(', speed of fhe cai d- 
rooni machinery and allowing the counts at tia; various 
maclu’nes to remain untouched ; secondly, by making the 
hank roving, lianks inhu’inedijife, liank slul)bmg, etc., coarser, 
and making a corresponding increase in the, draft of the spin- 
ning machines, in ordei- to get tlu; 3()’s out linall\ : thirdly, 
by obtaining a snilicient amount of extra card-room niaehinery 
to meet the case. 

As to whicli of these thi*(‘o wo slionld ])iit into })ractic(;, oi‘ 
whether we should meet the case with a hhmdiug of t'!\o of 
the thi’ee methods, or evtui all thi-eo, would depend u])oii 
local cinaimsiances ami the opinions of those m charge. 
Ah touching th(‘ first-named alterations, if our card-room 
machinery wer(i already quite iq) to speed, eaunmoii sense 
would teach as at onc(i that our j'emody would not b(' found 
there, hut if, as ought bo the case, it w'as mor(; or less imd('r- 
speoded, we should naturally take advantage of that circiim- 
staiKU', and put the speed up. It would ho a.ii (‘asy matUn* to 
speed most of the caad-room machinery up by pitting less 
pulleys on the main sliafts of the various machim's, althougli 
we sliould better avoid slippage of belts by makijig line shaft 
pulleys larger. 

As regards making hank roving, etc., coarser, this w^mld 
he contrary to what W'ould he good practice in order to get 
good spinning and good yarn. On the ring frame for tlio 
sanie counts of yarn many pi‘actical men wnll ha\o a little 
finer liank roving than on the mule, hecaiisci on tlui latter 
machine w^ehave the principles of “drag ’ or “gain ” to aid 
the “draft,” while these principles are practically absent in 
the ring fiumes. 

Tlie provision of more roving spindles, in the a,p})roximato 
proportion of as 8 is to 9, w'ould he in most cast;s imdouhUidly 
the best practici; to follow, in order to meet tluj case in a 
properly balanced manner and to keep np tlui quality of tlie 
spiuning and of the yarn produced. There would probably 
he room for extra frames by the ring spindles taking up less 
room than the same number of mule spindles, and it would 
be a matter for still further reflection as to what extent the 
machinery should he increased through which the cotton 
passes before reaching the roving frames. 
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was™ and WASTl'l SPlNNrN(i. 

Q. 189(S, You ai’o assumed to be dealing with a mixing 
of low iniddliii^ Ainerioaii and Diiollera (cotton in 
tlu) |)ro})orlioii of two lo one. Wluit propoi-tioii 
of waste would )ou ('X]K*ct to find (u) at the o[)en(ir, 
{!>) at the .seiikdu'r, O') below tlu' iindej'easiii<fs at the 
cardiu^f eiif^une, and (d) as strippings? 

A. It is pi'obable tbat the ojK'ne.r would inak(; about 4 to 5 
per eent. of wuiski, very little, iudi'ed of wineh W’ould be of 
much use to anyoiun \Ve inif»bt ri‘ckon tlu' waiste at the first 
scutcher at about 2 per eaniL, and that at tlu; S(5cond scutcher 
at about l.j per cent, d'he total waste at an ordinary I’exolv- 
ing flat cardin^^ engine is usually sonu'where about 5 pei* 
cent., and it is probable that this lota.l do(‘s not vary a 
^reat deal Avhether the card be usini; low, niediinn oj- ^^ood 
American cotton, or evmi E^yjitian cotton. Eurthermore, 
the percentak^e in some cases may l)e more for the better 
cottons than lor the worst, or the opposite may hold good, 
according to the general conditions of the card and the 
manner in wdiieh the various jiarts are adju-,ted to each 
othei’. The author has personally known the wuiste to vary 
at the card bt‘tw'(‘en 1 and 7 per cent. Taking 5 per cent, as 
the basis for the descrijitions of cotton under notice, it is 
probable that about d'2 of this b would be due to the strips 
from the flats, cylinder and doller, leaving about EH to be 
due to the undercasings of the taker-iii and cylinder and 
from below the dolTer and l-ip and sliver waste. 



WASTE ANT) WASTE SPINNING. 


201 


Cj/]in(]er llmtl-'ituf-iip Mdrliuie. 


Cop hotiom iiTid siniilar wasto is ol'ion passed throu^ii a 
six-cyliiulcr niachino or else twiet' throii^^h a l}iree-e\ Under 
niaeliiij(‘, sueli as shown in lO (r). 

TIk^ Kindle e.ylinder inaeiiiiK' 47) 
IS also sonietiiiK's used, 

[L is ii'^ual also to main*, a hip en a 
scutcher about IS inches wide with 
hopper f(‘ed as shown in Fj*^. IS. 


1 . J'lc. 17 -Siiwlc' ]\lach ne williont 

Oi ^ , 

I'fXn. 


^ ^h‘sci‘il )0 hnelly tlu' method 

^ of preparing and ^pinniii^ waste 

^ Slidable for wefts and 

i ^ waste spin- 

.7 nin^ pi-ojierly so-called differ very con- 
I siderably in character from those*, used 
IIBP MBmI I ordinary cotton spinning. ldi(‘,y vaiy 

I ^ soni(*wliat in style ami arranginnent, l)ut 
j I a ‘^,ood model’ll arran^emenl may bi* taken 
follows : Idrst, cop bottom machine, or 
vl I |!| liard waste breaki*r, or (jldham willow, 
E these differini^ in construction from onii 

^ ^ another, but in all casiis bein^ arrans^ed 

to subject th(! cotton to considerable briiakin^f up. Si'condly, 
a scutcher may be used, differing somewhat from the ordinary 
type of scutcher as used for cotton spinuin^^ Thirdly, a 
breaker roller card, wdiich is more suitable for \\aste spinning 
than the revohin;; Hat, as the latter tends to take too much 
waste out, and to ^;ive the fibres a disposition more apjiroxi- 
mating to the parallel than the roller card ; neither ol these 
])roperties Ix'in^^ wanted in waste sjiinnin*^. After the breaker 
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card may he used the Derby doubler, in order to make a lap 
suitable for placin^^ behind the finisher roller card, the latter 
bein^ "enerally used in waste spinnin^^ Tliis card should 
be fitted with a condenser at the front, in order to wind the 
cotton into suitable form for the waste spinning mule or 
billey. This last-naimjd machiiui differs from a spinning 
midf3 in liaving no drawing rollers, as it givt's the slight 
attenuation lu'cessarv to the cotton by the priricijde of 
“ ratching ” or “ ja(ildng The processes of waste spinning 
are distinguished from cotton spinning hy the absenc(5 of 
drawing I'ollers in the former, the two chief objects of di'awing 
1 ‘ollers being imropiired, v/V., attenuation of material to a 
very fine d(‘gree, and making tluj fil)res paiallel, and also 
juaking tlui yarn v(n’\ nniform. As mueb attimtion as 



possible should l)e bestowed upon the cotton in the earlier 
processes in order to secure an approximately even thread. 
Yaj’ii spun in the manner indicated would suit fiannolettes or 
the wefts of similar goods. 

Q. 181)7. What should be the weight of waste made per 
week in a scutching machine through which is 
passed 15,000 lb. of Orleans middling cotton, and 
in a revolving flat card producing 800 lb. of slivers 
from the same cotton ? Does the character of tlui 
waste vary at ditt'erent parts of either machine, and, 
if so, how ? Give the percentagt^ of waste made at 
each point. 

A. The total waste made by the scutcher may be taken at 
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approximately 1.1 per cent., anti for the card at approximately 
5 per cent. These pfircenta^^es would in the cases under 
discussion ^ive tlie total waste of the scutcher at 225 lb , 
and that of ’the card at 41) lb., reckoning on the above total 
weights of 15,000 lb, and 800 lb. respeciivtdy. Tlu^ waste 
of a breaker scutcher would Ixi greater than that of a finishei', 
and might reach 21 per cent. To be stri(dly aciuii’ale on the 
card the waste would be, sa,y, 12 lb. 

As regards the distribution and cbaracter of tb(i wast(^ it 
may be said at once that it diHers very materially in both 
respticlsat different parts of cithe.r inacliirK^. In tlu* scutcluM’ \ 
the greater ]K)rtioiis of th(^ waste and im))urities are found 
below the beater bars. The very numerous and poweilul 
blows of the beater ha,vo the effect of causing the compara- 
tively h(!avy seed, leaf, shell, dirt, etc., with sonu' pioportion 
of fibre to hill llirougb the gi'ate bars; tie liist ol which 
is freijuently s('t some distance — say half !in inch oi’ so 
from the h'ed roller, in older to allow of the luaiviin* impurities 
falling through. The droppings hero are usually quite black 
looking, with l(‘af, shell, etc., as compared with those else- 
where. 

In the cavity underneath the cage bars is found a much 
less proportion of droppings, and it is whiter, with shorter 
fibre than the preceding, and the leaf is smaller. Tlui gi*ate 
bars, howevei’, for this cavity have been more subject to 
differences in sliape than the beater grate bars, and at the 
present time we have tlumi laid at right angles to the sides 
of the machine, or ])arallel thereto, or in a herring-bone 
st\lc, just as the case may be. (Brighton’s employ a ti'avcl- 
ling lattice called the leaf (extractor at this jioint, the same 
idea being lately adopted by another machinist. 

From the insides of tin? cag(;s, and more (sspecially from 
the upright box ends of the cages, and out of the exit trunks 
is gathered at time.s a smalhn’ proportion of vmy heavy black 
dirt, consisting largely of very short and broken fibres wliich 
have jiassed thi’ough the interstices c^f the cages, along with 
finii dust and sand, the latter being the weighting part of 
this waste. 

At the card the great bulk of the waste is formed either 
below the licker-in or as strips from the fiats or the cylinder 
and doffer. The lickor-in and its mote knives and undercas- 
ings play practically the same part on the card as the beater 
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plays upon a scutcher, and from beneath are taken out all 
the heavier impuiities whicli have escaped the previous 
processes, such as scmhI, motes, leaf, etc. There should not 
be Jiiuch short fibre or fly takem out at this point, and 
especially is this tbe eases with modern metallic takers-iu 
and th(i disli feed, ddie shoid. libre and ily are largely taken 
out by tlu^ Hats, and, passing to the front of the card, are 
tli(;re sti'ipjied out by tlu' stripping comb and stripping brush, 
and fall down upon tbe dofter cover. A fair amount of 
strippings are embedded in tbe teeth of the cylinder' and 
doffer, and are at int(‘rvals nmioved bv th(‘ stripping brush 
used by the strijipers and grinders. A com) aratively small 
percentage of waste is ga.tber(*d from beneath the dolfer and 
the cylinder, but notliing near as much as w’as the case 
b(^f();e tiu! very general adoption of improved uudcu’casings. 

Q. Spc'eify the projiortions of waste nsuaJly made in the 
different pj-ocesses of a cottrjn sjunniiig mill. 

A. An apiiroxiiiiately correct list would l>e somewhat as 
below : 

Ojioner say 4 ])er cent. 

Ih'iniker scutcher ,, 2 ,, 

Tin isher scutcher ,, IJ ,, 

(lard ,, h ,, 

Draw frames ,1 ,, 

hdy frames ,, 1] ,, 

Spinning ,, 2 ,, 


Total, 17 percent. 

With good (d(;an cotton the total waste may comci out as 
low as M per cent., while with dij-tv, wasty cotions tbe per 
c(!nt. of waste is inci’eased. 

When combi'rs are used tlu; average loss per eiuit. in w'aste 
for till' (;ombe)‘ alone may be taken at alioiit 17 per emit. 

Q. Ill souk; mills tbe waste made in tlu; dilTerent proci'sses 
is broiiglit back to the mixing to be w'orki'd over 
again. If too imicli is jmt into the mixing at onee, 
what is the etl'ect on the lap, as well as upon the 
yarn ? 

A. Tbe addition of waste to a mixing tends strongly to 
give lap-licking, because of its soft character. In proportion 
to the amount of waste put in wdth the good cotton tbe yarn 
becomes weaker, more ijTegular and less compact, wdiili; the 
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waste is very liable to a^ain come out as waste at the various 
machines. The most common ])ractico is to take bobbin 
waste back to the mixinf^, iuid a certain ainoimt of this is 
often permissihle, exco])t in very ^ood yarns. 

With a lar^^e pro]>ortion of naste it is very difliciilt to keep 
“ no]) ” and “ slubs ” out. 

Q. Name and shortly describe the various kinds of waste, 
made in Oldham s])innin_” mills. 

A, (a) From the opiuiers and scutchers; dro{)pii)^^s from 
below the beater bars and ca^e liars, and dust and dirt from 
inside the cage's and dust Hues. Little of (his can he used 
a^eiin. 

(A) From tlie cards: strijipings from the ilats, cylinder 
and dolTer ; strijipiujLjs from rollers and cleai“ei-s, and from 
the (Mids of these rollers, if such ar(‘ used ; !icker-in (ly and 
lly from beneath the dofh'r and cylind(‘r: sh\t'r wasle and 
lap ends, 

(e) From tlui frames ; sliver wash' and bobbin waste, top 
and bottom clearei' waste, waste from roller laps mid broken 
ro\ings, 

{(I) Spinning waste, crow waste, top cleaier waste', waste 
from j'ollej' laps, bad ends, waste from pu-kin^f saddles and 
rolli'r ends, bobbin waste, piecing-up wash'. 

In addition to the forc'^oing we mi^ht sp('cil\ l!ie follow- 
ing: cleaning waste oi' oily waste, swee])in<fs u]), old haiidin^n 

Q. JDOO, Desci'ibe the methods of pri'jiarnnj: the various 
kinds of wa.ste for re-spinmn^^n JIow are they 
pn 'pared for cardin^^ how' treated, and liow’ delivered 
liy the card? Is it possilile to draw' waihte yarns? 
ll so, to what ('Xtent, and wdiere is it eirecti'd ? 

A. Jh’oadly speaking, there are two principal classes of 
waste used in waste spmniiij^: (1) Soft w'asti^, which includes 
all waste made before tbe cotton has receivt-d tlu' iinal twist 
at tlie mule or rm^^ frame. (2) Hard w^aste, which comprises 
all waste made after the cotton has been twdsted at the final 
spinning; process. The various kinds of w'ash' arc' sub- 
divided according to cleanliness, etc. For some purposes it 
is" better that the w'aste should be of a greasy character, and 
to impart this to the cotton there is occasionally used a 
“ soaper,” which is an ap])liance fitted to the opener. In the 
blowing-room various kinds of openers are more or loss in use 
containing anything from one cylinder, or beater, up to six 
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or moro. For very soft waste a one-cylinder machine is 
often used, while for hard waste the six-cylinder machine is 
a favourite. After the opener a wide scutcher' is usually 
emjrloyed to make a la}) for the card. These machines are 
shown in |)jevious sb'tches. 

In waste spinniti}^ it is customary to doiihl(‘ card the cotton 
and to use the roller and chrarer card. To secure uniformity 
often two laps are fed to^^mtlKu* behind the breaker card. 




Sometimes the cotton is transfori-ed from the breaker to the 
finisher by the Scotch or cross-feed arrangement, while in 
other cases the slivers from the breaker are converted into 
narrow laps on the Derby doubler, and two of these are 
placed end to end behind the finisher card. 

It is sou<^ht to deliver the fibres finally in a crossed and 
intermingled condition— as distinct from the parallel arrange- 
ment — hence the use of the roller and clearer card. 
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They* cotton is taken from the finisher card l)y a (tondonser, 
which divides the dofTer wcl) into a mnnbor of narrow strips, 
which are ruhhed into strands and wound side by sid(‘ on 
the long condenser bol)l)in. A condenser arrangement is 
shown in lig. T)!. 

The number of divisions or strands varic'.s greatly according 
to the counts to i)e sjam. 

It is not often that drawing rollers are used in waste 
spinning, tlu^ usual practice being to take* tlie long con- 
denser bobbins and place tlumi behind Die wnste spinning 
mule, in wdiich only oiu; pair of I’olhirs a,n' used. The only 
“draft," therefore, is between the spindle })()ints and tliese 
rollers, and it seldom exceeds more than about 10 to 50 
inches pulled into about 70 inches. 

Diagi’aininatic vicwvs oi the breaker aaid tinislier \vaste cai’ds 
as mad(' by 1 lelherington ar(5 shown in Eigs. M) and 50. 

Q, 181)9. Assume that }ou are dtuihng with a mill pro- 
ducing 30,000 lb. weight of twist yarn per week 
from American cotton, what cpiantity of waste would 
you expect to get? How much cotton W'ould you 
need? Distinguish belween th(‘ \:irious kinds of 
wastfg and say how \oii w^oid<i d'-,])ose of each. 
Does the amount of waste vary from yeai‘ to y(‘ar? 

A. The total loss over all migfit bo, say, 10 (jr 17 pei’ cent. 
Some of tliis would be invisible loss, and some Wfiuld be 
visible, in the shape of fly, droppings, rovings, etc-., In many 
cas('-s students and others work this calculation as follows: 
Taking the total loss to equal 17 per c(‘nt., then to get 3(1,000 
lb. w’eight of yarn w'arm Irom tlio spindles, we should w'ant 
30,000 lb. of cotton pins 

:)o,()()o X 17 II 

100 

According to this wv should tl\orefore rcijtiire 37,100 lb. of 
raw cotton. The more correct method is as folio w's : 


30,000 X 100 


3(311do 11). 


of raw cotton required. By this latte]’ method the waste 
is allow'ed foi' on the added quantity. Waste from the 
blowing-i’onm and sw’eoi)ings up are of veiy little use except 
for making into maiiui’e, or Hocks, or caiidlewick yarn. The 
strips and liy from the cird and the clearer waste may be 
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usc3d up iu waste spinning and Jiiixed with Jh.iii_oaIs In tho 
production of coarse (juiltin^^ vv(3ft, etc, liovin^^ waste is 
often iis(;d up a^ain in the spinning mill, and comber waste 
also is often used for the ordinary processc's of cotton 
spiiiuin,^’. 

Q. 1(S9‘). In c,ardin^ waste yarns how is the material fed? 
Stat(‘ fully the din‘ere.nt methods pursued, what 
position th(! fibres occupy relatively to tlui card 
te(3th, and Avliat advantages are (daimed for each 
method. 

A. In some cases tho material may be fed in loose state 
behind llie bi-eaker card, while in others two Li,])s from the 
scutcher may Ik', phiced behind th(‘, breaker, To feed the 
finislier card there ar(5 juainly Iwo iru'thods. (1) 'Fho slivers 
from the breakers arc made into hips for tlie, tinislier by the 
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Derby doubhii'. (2) In the second case the Scotc.h oi- cross 
feed takes the cotton in the form of a ribbon from the breaker 
and spreads across the back of the finisher as it wei-e in layers 
so as to form a continuous sheet. 

Tlie fibres are crossed and mixed a groat deal in relation to 
the card t(5eth, as it is not desired to make tlie fibres parallel. 
Tho Scotch or cross h^ed probably presents tho fibres in a 
more crossed manner to tho finisher card teeth than does the 
sliver lap machine. Th(3 condenser is an apjiaratus placed at 
the delivery (;nd of tho finislun- card, by which tho web or 
fleece is divided into individual strands or ends, which are 
then wound on tho condenser bobbins ready for the creel of 
the mule. 
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Vai'i(;us raothods of feeding arc shown diagraniinatically in 
Figs. 51, 52 and 53. 

i5g. 51, afc left hand, sliows Bank’s feed ; Fig. 52, at the 
loft hand, shows tlio lap drum ; and Fig, 53 shows tlie Scoteli 
or cross feed method of conveying the cotton from hroakei* to 
finisher. 




why ? 

A. The worst waste spun yarns are used for a largo assort- 
ment of coarse purposes, such as candlewick, lainpwick and 
cleaning cloths. It is probable that the better classes are of 
the greatest service in the production of cheap goods which 
are intended to be raised, and are required to bo soft to the 
feel, such as flannelette and cotton blankets. A good deal 
VOL. III. 14 
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of waste spun yarn is used for the weft of plain and famiy 
quiltings aTul goods of that charactcn' as to material used. 

Q. 189S. l)(‘scrihe generally tin*, mode of S])inning the 
sluhbings prodneeil on a eond(‘nser carding engine 
from waste yarn. How are the\ drawn? 

A. Tt must 1)0 r(imemheri‘d in considering this question 
that in this cas(‘ none of the macdiines us(‘d would contain 
di’awing rollers, so that the ptu-tinence of the exaniinei-’s 
(juoiy How are tin; slivoi's drawn?- — will in this connection 



Kid. 5i. 

be made very clear. On a condenser carding engine the 
fleece from tlie doffei’ is divided up into a number of parts, 
say, for instance, in this case about Each part is rubbed 
or condensed and wound uj)on a long c.ondenser bobbin 
nearly the full width of the card. Eig. hd shows tlie delivery 
end of a finisher waste card fitted with iiolette’s steel tape 
condenser. The condenser bobbin thus I'ormed is taken 
directly to the specially formed creel of the “ Billey,” or 
waste spinning mule. Such machines as the drawframes 
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and tfK) bobbin and lly frannis are oinitcd alto^^otiior. In 
the waste sjiinn 11154 nnile, or “ tlujre are drawiiifj; 

roll( 3 rs, but sini[)ly a pair of lar*,^! diana'ler rollei's tlu'ou'^h 
whicli tlui slubbin^^s pas^, V('i‘y uiiieh after the style of the 
rollers (if a riiij^ doublin'^ fraiiui, witli the iniportant diri'erence 
that tlie to]) rollers are iimeb loni^ej-. 

The term “ mule ” is to sonui exUml a misnomer when 
applied to tbe Jblley, siiu;e a “sjumiinfj; mule,” prop(‘rly so 
called, ou<^lit to ])oss(‘ss both drawing" rolbrns and tbe principles 
of “ ratcb ” and “j^am”. In the liilh'v tbe (iomparativoly 
soft slubbinjjjs lusiiiu piisscnl tlu.)u,-4b lh(' rollers and attaeliod 
to tbe twistinj^ spindb'S, the eairia^e and rolb'rs may both 
move for some,lhin|4 mon; tbaii »nie half o( llu’ usual stretch 
of 72 inelies. Then I he rolhu-s may st tp while the carriaj^es 
finish the slivteb and tbo reipiisile amount of twist is put in 
tbe yarn. It is (piitc' ob\ious tha.t only the coai'sest numbers 
can b(' spun in this ma,niiei‘, o\\in<4 to tbe limited amount of 
drawiiiit pow('r possi'ssijd by tbe machiiuis used. A soft, 
thick yarn is produccal, admirabl\ suited for some descri])tions 
of <40ods. 
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„ setting of ca,rd, 22 
f^'illeting tension, 11. 
j Flexible bend, 12. 

I Flat motaon, 42. 

, hdy frames twist wheel, 50. 

Fiver r. hohhm leading, 05. 

Fine and coarse counts, 71. 
FauUy eoppmg. 77. 

, ,, lun-king-ofl, 87. 

,, spinning and winding, 88. 
Fine counts on ling Iranie, 95, 
French loiding, 122. 

,, counts of yarn, 122. 

I'hrc prcAi'iition. 178, 

(luiMnNi. of card, 20, 

( hinges lor can) io. 

I (rearing of lly fianu's, 58, 59, 

,, wheels, 92. 

(hito dolling motion, 12i» 

, (-hi.^sing proci'ss. 122. 

„ ma-Jiinc, 122, 125. 
(irooves air rojic piilhy-!. 170. 

(I linn ell Bpriukh-r.s, 180. 

' Hoi'i’iui feeders, 20. 

^ Iletlieringtou’s !!> frame, 5). 
i Iloldsworth’s mntif.n, 00. 

' Howard tV; Dnllougli’s motion, 02. 

; Jfanlv stand, 141. 

, lliimidifying, 171. 
j lI>gronieter, 177. 

! iNCUKAsr ol produetion, 21. 

! Judcpeiident hacking olf, 85. 
j Indicators, 1G2. 

rlnnoiNo of cotton, 10, 11. 

Jack shaft jxxsition, (55. 

Knowuks’ yarn balance, 14G. 
Kinds of waste, 205. 



m 


INDEX. 


L\I'-rJGKING, 21. 

Fj bird’s hopper feed, 2G. 

Lace and sewing threads, 127. 
Labour cliargea, 100. 

Lighting of mills, 173. 

Markets for cotton, R. 

Moisture in cotton, 10. 

Mixing of cotton, 10. 

Mounting app iratus, 37-40. 
iMiddle drafts, 53, 54. 

T\lule copping, 75-81. 

„ changes, 78. 
jMoorhouse driving, 81-80. 

J\Iulo resetting, 80. 

Man u fact lire of rings, 03, 
Making-up, 123. 

Mercensiug, 140. 

TMoistuiv in yarns, L53. 

Mam driving of mills, 107. 

Mill lighting, 173. 

,, planning, 184-lOJ. 

Method of waste spinning, 201, 

,, feeding waste cards, 20 

Na'J'ural twist, 1 1. 

Nailing-on apparatus, 37-40. 

New driving fur mules, 81-80. 
New mule particulars, 80. 
Number of niaohines, 105. 

Oven for cotton testing, 10. 
Overhauling of card, 28. 

Ordering new mules, 87. 
Overliauling of mules, 80. 
Operation of twining, 00. 

Open reeling, 117. 

Operation of bundling, 125. 
Operations for sewing thread, 121 
Opposite twisting, 181. 

Oldham wages list, 158. 
Operation of roller covering, 104 
Ordering of machinery, 100. 

Pouts for cotton, 8. 

Purcliaso of cotton, 12. 
Properties of fibres, 11. 

Pedal rollers, 20. 

Patent flat motion, 42. 

,, flexible bend, 43. 

Position of jack shaft, 65. 

Patent cap bars, 7L 


Pokers for ring frames, 05. 
Production of ring frames, ^)4. 
Parallel dofling motion, 121. 
Particulars of bundle yarn, 124. 
Proc.osscs for sowing thread, 120. 
Polishing of thread, 129. 

Preparing machines, 130. 

Process of gassing, 132. 

Porter and beer, 137. 

Purchase of yarn, 150. 

Properties of yarn, 152. 

Pulling-on inacliino, 105. 

Position of blow I’ouui machines, 

I 18,5. 

Position of card-room macbmes, 

I 180. 

j Position of spinning macliiiics, 180. 
; Jh'oportious of mac) lines, 100. 

' Particulars for 82’s, 107. 

I Proportion of waste, 200, 204. 

, llKdUi.ATous for scutchers, 22, 23, 

' Hallway head, 41, 
k j Hing frame supervision, 02. 

' Hings, 03, 

: Ring frame poker.s, 05. 

I „ productiuii, 01. 

j ,, bobbins, 07. 

I Hing-doubliug systems, 102-111. 

1 Heeling and bundling, 1 10. 

Holler covering, 102. 

! „ tester, 103. 

' Hope-driving of mills, 108. 
j Hing-frame driving, 172. 
Respinning of waste, 205. 

Syi.iahus of City Guilds, 1. 

Spot cotton, 14. 

. Scutcher derangeinent.s, 18, 20. 

,, cleaning, 18. 

Sotting of feed-rollers, 10. 

! Strokes of boater, 10. 

Seutehcr pedals, 20. 

Strips from flats, 28. 

Sotting of card, 33, 44. 

Stationary flat card, 33. 

I Setting of comber, 40, 
j ,, draw-frame rollers, 40. 
Snarled eop.s, 80, 151. 

Supervision of ring frames, 02. 
Scotch doubling, 102. 

Spindles for doubling, 105. 



INDEX. 


217 


Systems bf reeling, 113, 118. 
Sowing threads, 128, 129. 
Six-cord, 131. 

Strengtli of yarns, 140. 

Soft places in yarn, lOG. 
Spinners’ wages, 158, 

Speeds of shafts, 171. 
Sprinklers, 178-183. 
Specification of machines, 191. 
Selection of machines, 192. 
Speeds of spindle, 197. 

Scotch feed, 209. 

Tkrms of cotton purchase, 12. 
Tripod regulator, 23. 

Tension for fillets, 41. 

Timing of comber, 47. 

Twist wheel on fly frames, 50. 
Tweedale’s motion, 03. 
Thread-boards, 93. 

Table of production, 94. 

Twiner, 99-101. 

Thread-locking motion, 101. 
Twisting and doubling, 100. 
Treatment of yarn, 128. 

Testing yarns for strength, 140. 
„ ,, counts, 144. 

„ ,, twist, 148. 

Terms for yarn buying, 150. 
Thick places in yarn, 151. 
Tester for rollers, 163. 

Uneven slivers, 51. 

Uses of waste yarns, 209. 


Velvets, 188. 

Varying counts, 168. 

Waste from cottons, 16. 

Wellman card, 33. 

Weight of carding, 34. 

Waste from card, 36. 

Work of twist wheel, 56. 

Wet doubling, 104. 

Winding and doubling, 107. 

,, frame (Stubbs’s) 109. 

,, ,, (Dobson's), 110. 

,, ,, (universal), 112. 

„ „ (vortical spindle), 

113, 114. 

I Wrap reel for yam, 146. 

' „ „ sliver, 147. 

I Wages of spinners, 158. 

! Waste and waste spinning, 2CK)-209. 
,, from machines, 200, 202, 
204. 

,, breaking-up machine, 201. 

,, scutcher, 202. 

„ cards, 200. 

„ description of, 205. 

„ preparation of, 206. 

„ mule, 2J 1. 

Yawn balance, 146. 

„ for crocheting, 131. 

„ for gassing, 132. 

„ for testing, 140. 

„ agents, 149. 

„ for different purposes, 152. 
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